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lour  customer  data  has 
never  really  given  you  a  clear 
picture  of  your  customer. 
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Announcing  The  Open  Parallel 


Decision  support  is  one  promise  of 
information  technology  that  has 
never  been  fully  realized.  Its  aim  is 
to  help  you  uncover  trends 
hidden  in  your  databases,  so  you 
can  manage  information  to  satisfy 
customers  and  compete  more  vigorously. 

Unfortunately,  there’s  been  no 


practical  technology  to  make  large- 
scale  decision  support  possible. 
Companies  that  have  tried 
haven’t  offered  much  beyond 
some  hardware  and  a  handshake. 
But  now,  Unisys  presents  the 
most  comprehensive  decision  support 
solution  in  the  industry.  It’s  built  around 


the  Open  Parallel  Unisys  Server  ( OPUS)- 
a  joint  Unisys  and  Intel  initiative  in  seal 
able  parallel  processing.  And  it  can  help 
you  CUSTOMERIZE  your  organization 
to  be  more  responsive  to  those  you  serve. 

OPUS  breaks  through  the  barriers 
that  have  kept  parallel  processing  from 
being  commercially  practical.  It’s  UNIX 


ntil  now. 
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Unisys  Server  For  Decision  Support. 


Pentium 

■processor 


based  for  openness, 
and  offers  unsurpassed 
database  independence, 
with  easy  growth  and 
application  portability. 

OPUS  supports  databases  from 
Oracle,  Red  Brick  and  other  leaders.  Plus, 
there’s  already  a  portfolio  of  applications 


to  make  decision  support  an  instant 
reality  for  key  industries.  And  to  deliver  a 
complete  solution,  Unisys  is  deploying  a 
new  service  team  dedicated  to  decision 
support  consulting  and  implementation. 

UNiSYS 


To  receive  your  OPUS  informa¬ 
tion,  contact  us  on  the  Internet  at 
http://www.unisys.com/adv  or  call 
1-800-874-8647,  ext.  219.  Because 
once  you  can  manage  information  instead 
of  just  process  data,  you’ll  get  a  clearer 
picture  of  what’s  really  important  to  your 
success-your  customer. 


The  Information  Management  Company 


File  Create  Edit  Group  Viev 
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Hitch  A  Ride  lb 
Second-Generation 
Client/server  On 

CA-OpenROAD. 


Paint  your  applications 
with  CA-OpenROAD’s 
visual  development  tools. 


Mission-Critical 
Native  Database  Access 
Object-Oriented 
Fully  Scalable 
Template-Driven 
Repository-Based 
Multi-Platlorm 


(Computer 

/associates 

Software  superior  by  design. 


The  path  to  second-generation  client/server  has  finally  been  cleared.  Introducing 
CA-OpenROAD: 

With  its  advanced,  powerful,  repository-based  architecture,  applications  can  be  con¬ 
structed  accurately  and  with  ease.  And  with  its  multi-platform  GUI 
§  ‘^’-P^****^  support,  it  doesn’t  matter  whether  you’re  targeting  UNIX/Motif  or 

Windows. 

And  since  CA-OpenROAD  is  the  only  product  of  its  kind  that 
supports  triggers  and  stored  procedures  with  identical  source  code 
across  databases,  you  don’t  have  to  be  a  database  expert  to  use  it. 

What’s  more,  CA-OpenROAD  provides  both  template-driven 
application  generation  and  complete  object-orientation  including 
encapsulation,  inheritance  and  polymorphism. 

For  More  Information,  Call  1-800-225-5224.  Dept.  13101. 

So  phone  today  to  arrange  a  demonstration  of  new  CA-OpenROAD.  It’s  a  test-drive  you'll 
find  truly  exhilarating. 

Hew  CA-OpenROAD 

©  1994  Computer  Associates  International.  Inc.,  Islandia,  NY  11788-7000.  All  products  referenced  herein  are  trademarks  of  their  respective  companies. 


VOLUME  9 ,  NUMBER  6 


SPECIAL  ISSUE:  I.T.  IK  THE  NEXT  MILLENNIUM 


INTRODUCTION  36 


UJhat  llfill  the  Future  Hold? 
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Meet  fictitious  future  CIO  Orrin  Fancher.  He  comes  from 
the  year  2005,  a  time  when  simulations  are  better  than  the 
real  thing;  when  employers  configure  the  workforce  daily; 
and  when  Rangoon,  Rotterdam  and  Rochester  can  whisper 
sweet  workgroup  nothings  in  your  ear  at  any  hour  of  the 
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By  Lew  McCreary 
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Going  the  Distance 

Technology  pioneers  experiment  with  faster, 
cheaper  ways  to  deliver  data,  text,  graphics,  sound 
and  video.  Some  innovations  will  change  the  ways 
we  live;  others  will  go  the  way  of  the  8-track  tape 
deck.  But  all  will  serve  as  milestones  on  the  road 
to  the  21st  century. 

By  Anne  Stuart  The  not-so-far- 

fetched  future 
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local  account  executives  across  the  country  who  can  service  all 
your  needs. 

We  can  even  lower  the  lifetime  costs  of  owning  a  PC.  So  call 
us;  we  have  a  model  that  can  show  you  how  much  your  company 
can  save  with  Dell  and  OptiPlex  PCs. 

Approximately  how  much  are  we  talking  about? 

We'll  put  it  this  way:  you  may  never  fly  coach  again. 


AIRLINES  AREN'T  THE  ONLY  ONES  TAKING  OFF  WITH  DELL. 

•  5  of  the  6  largest  automobile  manufacturers 
buy  from  Dell, 

•  4  of  the  5  largest  mutual  insurance  companies 
buy  from  Dell. 

•  5  of  the  Big  Six  accounting  firms  buy  from  Dell. 

•  In  fact,  92%  of  all  Dell  systems  are  sold  to 
business  and  government  agencies. 


WAX 

(800)879-0814 

http://www.us.dell.com/ 

Keycode  #13014 
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DELL  OPTIPLEX  M  G  575L+ 

75MHz  PENTIUM  PROCESSOR 

•  16MB  EDO  RAM/850MB  HDD 

•  14XE  Monitor)  14"  CRT,  ,28mm) 

•  Integrated  3Com  EtherLink  III 

•  3  Year  Warranty’ 

$1799 

Product  Code  #300850 


DELL  OPTIPLEX  G5100L+ 

100MHz  PENTIUM  PROCESSOR 

•  16MB  EDO  RAM/850MB  HDD 

•  14XE  Monitor  (14"  CRT,  .28mm) 

•  Integrated  3Com  EtherLink  III 

•  3  Year  Warranty' 

$1999 

Product  Code  #300851 


DELL  OPTIPLEX  GX  5120M 

120MHz  PENTIUM  PROCESSOR 

•  16MB  EDO  RAM/1GB  HDD 

•  15TX  Monitor  (15"  CRT,  ,28mm) 

•  Integrated  3Com  EtherLink  III 

•  Integrated  Audio 

•  3  Year  Warranty’ 

$2599 

Product  Code  #300852 


DELL  OPTIPLEX  GX  5133MT 

133MHz  PENTIUM  PROCESSOR 

•  16MB  EDO  RAM/1.6GB  HDD 

•  17LS  Monitor  (17"  CRT,  ,26mm) 

•  Integrated  3Com  EtherLink  III 

•  Integrated  Audio 

•  3  Year  Warranty’ 

$2999 

Product  Code  #300853 
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You  go  swimming  only  minutes 
after  eating. 

You  walk  under  ladders. 

You  use  a  butter  knife  to  remove 
toast  from  the  toaster. 

Then  you  go  and  test  your 
client/server  design  at  an  IBM 
Open  Systems  Center. 

So  much  for  your  daredevil  image. 


Can  your 
computer 
company 
do  this? 


Even  those  who  live  on  the  edge  know  they  shouldn’t  take  chances  when  designing  a 
client/server  system  for  their  business.  With  so  much  to  be  gained,  everything  has  to  go  just  right. 
Think  of  an  IBM  Open  Systems  Center  (actually,  there  are  42  of  them  around  the  world) 
as  a  proving  ground  for  client/server  applications.  Here,  no  stone  is  left  unturned. 

For  starters,  skilled  consultants  will  help  you  design  and  test  your  system  before  you  build  it.  From  developing 
proof- of-concept  prototypes  to  integrating  new  technologies  to  anticipating  long-term  performance,  they’ll  help  make 
sure  the  system  you  design  today  is  flexible  enough  to  meet  your  needs  tomorrow. 

At  an  IBM  Open  Systems  Center  you'll  also  find  a  wealth  of  experience  in  multivendor  systems,  as  well  as  the 
skills  to  better  evaluate  technology  alternatives,  explore  interoperability  options  and  address  security  concerns.  All  to 
make  sure  your  investment  remains  secure  and  your  system  intact. 

To  find  out  how  your  company  can  realize  the  rewards  of  client/server,  call  TT  —  zr* 

1  800  IBM-3333,  ext.  JA005.  Or  visit  us  on  the  Net  at  http://www.csc.ibm.com  “Er-ZL-TizE  7  =  » 

And  please,  be  careful  out  there.  Solutions  for  a  small  planet 


Outside  North  America,  please  contact  your  local  IBM  oflice.  The  IBM  home  page  is  located  at  http://www.ibm.com  IBM  is  a  registered  trademark  and  Solutions  for  a  small  planet  is  a  trademark  ot  International  Business  Machines  Corporation.  ©1995  IBM  Corporation 


LETTER  FROM  THE  EDITOR 


It’s  hard  to  believe  that  only  15  years  ago  we 
worked  without  the  benefit  of  a  lot  of  the  tech¬ 
nology  we  now  take  for  granted.  We  processed 
information  without  personal  computers.  We 
shared  it  without  local  or  wide  area  networks, 
fax  machines  or  the  Internet.  We  communicat¬ 
ed  without  cellular  phones,  pagers  or  e-mail. 
We’ve  come  a  long  way. 

Where  are  we  going?  What  do  the  next  15 
years  hold?  How  will  our  professional  lives 
change?  And  how  will  technology  shape  that 
future?  This  special  issue  looks  ahead  at  infor¬ 
mation  technology  in  the  year  2000  and  be¬ 
yond.  It’s  an  exciting  picture. 

The  next  millennium  will  be  what  Gordon 
Bell,  the  man  responsible  for  the  VAX  minicomputer,  calls  a  world  of 
“everything-to-everything  connectivity.”  Global  connectivity  will  be 
enabled  by  universal,  high-speed  networks  and  computer  platforms 
that  are  scalable  in  time,  space  and  size.  (Please  see  “Communica¬ 
tions:  Anywhere,  Anytime,  Any  Medium,  Any  Day  Now,”  Page  72.) 

Telecomputing,  the  term  used  to  describe  the  convergence  of  com¬ 
puter,  telephone  and  video  technology  that  is  now  underway,  may  ulti¬ 
mately  be  regarded  as  one  of  a  handful  of  crowning  technological 
achievements,  some  futurists  believe.  As  Senior  Editor  Anne  Stuart 
reports  in  “Going  the  Distance”  (beginning  on  Page  62),  eliminating 
the  barriers  of  time  and  distance  has  already  revolutionized  such 
fields  as  medicine,  banking  and  education. 

If  you  prefer  a  future  that  is  virtual  instead  of  real,  join  Consulting 
Editor  Lew  McCreary  as  he  fast  forwards  to  the  year  2005  and  spends 
a  day  with  a  fictitious  CIO  of  the  future  named  Orrin  Fancher.  (See 
“The  Adventures  of  Orrin  Fancher,  New  Age  CIO,”  Page  54.)  Fasten 
your  seat  belt. 

The  millennium  does  have  a  glitch  or  two.  Contributing  Writer  John 
Edwards  warns  of  the  year  2000  problem — that  moment  at  the  stroke 
of  midnight  on  Dec.  31,  1999,  when  date  fields  in  computers  every¬ 
where  change  to  “00.”  But  those  computers  will  read  “00”  and  think 
of  the  year  1900,  not  2000.  Fixing  the  faulty  date  logic  will  cost  an  av¬ 
erage  midsize  company  $3.6  million  to  $4.8  million,  Edwards  reports 
(see  “New  Year’s  Evil,”  Page  82).  Better  hurry  if  you  intend  to  amor¬ 
tize  those  conversion  costs  over  the  next  two  or  three  years. 

Technology  can  change  everything.  But  as  Paul  Saffo,  research  fel¬ 
low  at  the  Institute  of  the  Future,  reminds  us:  “Change  is  enabled  by 
technology,  but  technology  is  not  a  driving  force.  We  could  elect  to  not 
change  anything  at  all  if  we  wanted  to.”  The  choice  is  ours. 

Best  wishes  for  a  happy  holiday  season  and  a  prosperous  New  Year 
from  all  of  us  at  CIO. 


©  By  CIO  Communications.  Inc. 
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“We  make  roughly  35,000  outbound  calls  each 
day.  With  Melita,  we  know  we  ll  always  have  the 
technology  to  adapt  to  outside  influences.  They 
prepare  us  for  the  future.” 

No  matter  how  fast  telecommunications  change, 
companies  like  Bank  One  keep  up  the  pace — 
thanks  to  Melita  International.  Since  1979,  Melita 
has  blazed  the  trail  for  call  center  technology — 
delivering  powerful  tools  to  optimize  teleservice 
efficiency,  profitability  and  customer  care. 

With  more  than  30  patents  to  our  name,  Melita 
leads  the  industry  in  call  center  innovations  like 
predictive  dialing,  Dynamic  Inbound/Outbound,M 
and  the  latest  in  client/server  technology. 


“No  matter  how  our  business  changes , 

Melita  is  always 

a  step  ahead. 


» 


David  Eyestone,  Vice  President, 

Collections  Department,  Bank  One,  Columbus,  Ohio 


Let  Melita  put  your  call  center  a  step  ahead.  Call  us 
today.  We’ll  respond  immediately.  1-800-MELITA  1 


or  (770)  446-7800. 


MELITA 


INTERNATIONAL 


1-800-MELITA  1  or  (770)  446-7800  Internet:  sales@melita.com 


Melita’s  Command  Post  *  graphical  desktop  lets 
supervisors  monitor  call  center  activity  at  a  glance. 


5051  Peachtree  Corners  Circle  ■  Norcross,  GA  30092  USA 

©  1995  Meliu  International  Corporation.  Ail  rights  reserved  worldwide. 


EPSON  COLOR  INK  JET  PRINTERS.  People  think  in  color.  Computers  think 
in  color.  Isn’t  it  time  to  give  them  printers  that  think  in  color?  720  x  720  dpi  of  glorious ,  Photo  Quality, 
ink  jet  color.  Epson  Color.  Color  that  will  fill  the  office  with  sighs  of  sat  isfact  ion.  For  as  little  as  $449. 
you  can  give  them  all  that  color  and  crisp,  laser-quality  text,  too.  Just  call  1-800-BUY-EPSON  x3400, 
or  see  us  at  http://www.epson.com.  It’s  a  big  beautiful  world  out  there.  It’s  up  to  you  to  color  it  in. 


With  our  line  of  printers  (starting  for  as  little  as  $449),  and  720  x  720  dpi  of  sumptuous 
Photo  Quality  color,  you  can  make  your  entire  world  lush  and  beautiful.  Even  the  pie  charts. 


YOU’VE  GOT  TO  SEE  IT  IN 


color: 


LETTER  FROM  THE  PUBLISHER 


This  entire  issue  is  dedicated  to  the  future — 
except  this  letter.  I  would  like  to  devote  this 
space  to  discussion  of  the  recent  past.  This 
past  year  to  be  more  exact. 

International  Data  Group  (IDG),  our  par¬ 
ent  company,  just  honored  CIO  Communica¬ 
tions  as  Entrepreneur  of  the  Year.  The  suc¬ 
cess  of  both  WebMaster  magazine,  a  sup¬ 
plement  to  CIO ,  and  CIO  Online  {http:// 
www.cio.com)  clinched  it  for  us.  But  better 
than  getting  kudos  from  IDG,  the  staff  at 
CIO  relishes  the  words  of  praise  from  our 
readers.  The  response  to  WebMaster  and 
CIO  Online  has  been  overwhelming.  At  re¬ 
cent  trade  shows,  copies  of  WebMaster  flew 
out  of  our  booth  at  a  rate  we’ve  never  witnessed  before. 

It  was  exactly  one  year  ago  when  Lew  McCreary,  editor  and  pub¬ 
lisher  of  WebMaster,  came  to  me  with  his  vision.  In  just  six  months, 
the  staff  at  CIO  rose  to  the  challenge  of  producing  a  brand-new  sup¬ 
plement,  promoting  it  and  building  its  circulation.  The  final  product  in 
June  1995  was  so  well-received  that  the  post  office  could  not  keep  up 
with  circulation  requests. 

And  as  this  year  comes  to  a  close,  we  are  proud  to  announce  a  new 
venture:  The  WebMaster  Perspectives  Conference.  WebMaster  maga¬ 
zine  is  coming  to  life.  The  conference  will  take  place  Aug.  11-14, 
1996,  at  the  Westin  St.  Francis  Hotel  in  San  Francisco.  Don  Tapscott, 
chairman  of  the  Alliance  for  Converging  Technologies,  president  of 
New  Paradigm  Learning  Corp.  and  co-author  of  the  bestselling 
Paradigm  Shift,  will  be  the  conference  moderator.  Meet  and  network 
with  executives  facing  similar  business  challenges  and  opportunities, 
and  learn  how  to  effectively  conduct  business  for  profit  on  the  World 
Wide  Web.  For  more  information,  please  call  800  366-0246. 

bhwu  A. 


P.S.  Be  sure  to  join  us  March  17-20,  1996,  at  the  CIO  Perspectives 
Conference — The  CIO  and  Cyberspace:  The  Business/Technology 
Intersection — in  Naples,  Fla.  We  will  explore  the  executive’s  role  in 
Web  and  Internet  corporate  initiatives.  For  more  information,  call  800 
366-0246. 


Fuzzy  Thinking 

Artificial  intelligence — things  like 
fuzzy  logic,  genetic  algorithms  and 
neural  networks — is  being  used 
by  more  than  70  percent  of  the 
Fortune  500,  according  to  the  U.S. 
Commerce  Department.  What  are 
these  technologies?  How  are  they 
being  used  in  banking,  manufac¬ 
turing,  health  care,  and  marketing 
services  today,  and  what  can  we 
expect  five  years  from  now? 

Learn  what  role  the  CIO  plays  in 
discovering  and  implementing 
new  applications  based  on  AI. 


Buying  IT 

Four  IT  executives  compare 
notes  about  the  changing  role  of 
the  CIO  when  it  comes  to  technol¬ 
ogy  procurement  and  the  effec¬ 
tiveness  of  preferred  vendor 
programs.  What  are  the  trends 
and  where  are  they  headed? 


Methodology  Redux 

A  recent  CIO  column  on  method¬ 
ology  drew  varying  levels  of 
agreement,  contempt  and  outrage 
from  a  group  of  consultants.  CIO 
will  revisit  the  topic  and  excerpt 
their  remarks. 


Nimble  Networks 
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Brussels-based  SWIFT,  a  global 
cooperative  that  transmits  inter¬ 
bank  financial  transactions,  must 
provide  high-reliability  network 
services  to  low-tolerance  cus¬ 
tomers  and  owners  in  130  coun¬ 
tries.  The  biggest  challenge  is  to 
improve  service  and  push  the 
technology  envelope  without 
overwhelming  the  conservative 
owners,  who,  by  the  way,  expect  a 
nice  rebate  at  the  end  of  each  year. 
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You're  more  vulnerable 
than  you  realize. 


Transmitting  sensitive  data 
over  local  and  wide  area 


computer  networks  is  a  risky 


business.  With  unauthorized 
access  to  your  company's  con¬ 
fidential  data,  financial  records  or 
valuable  trade  secrets,  a  snooper 
is  like  a  kid  in  a  candy  store.  He 
can  have  it  all. ...at  your  expense. 


#;  §  # 


NetLOCK 


Finally,  an  affordable,  transparent, 
software-only  solution  for  network  security 


NetLOCK™  is  an  affordable,  com¬ 
pletely  transparent  software  solution 
from  Hughes  that  takes  the  risk  out  of 
network  communications.  The  unique 
NetLOCK  Cryptographic  Envelope 
allows  you  to  freely  communicate  across 
your  company's  data  networks  and 
navigate  along  the  Internet  without 
compromising  your  privacy  or  your  vital 
business  interests. 

NetLOCK....covering  your  assets  on  today's 
information  superhighway. 


HUGHES 


A"  ^rat*  Company 


For  more  information  -  Voice:  800.494.5548  Fax:  714.732.4155  email.  netlock@mls  hac.com 
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OFFICE  DESIGN 

A  Space 
Odyssey 

Ah,  the  wonders  of 

telecommuting!  Today’s 
employees  actually  have 
a  choice:  They  can  slave 
away  in  sick,  windowless 
buildings,  breath¬ 
ing  stale  air  and 
trying  to  ignore 
the  cackling  in 
the  next  cubicle, 
or  they  can  labor 
at  home  in  win¬ 
dowless  base¬ 
ments,  trying  to 
ignore  crying  ba¬ 
bies  and  dream¬ 
ing  of  the  good 
old  days  back  at 
the  office. 

But  perhaps 
the  future  holds  a 
third,  better  op¬ 
tion,  says  Volker 
Hartkopf,  profes¬ 
sor  of  architec¬ 
ture  at  Pitts¬ 
burgh’s  Carnegie  Mellon 
University  and  director  of  its 
Center  for  Building  Perfor¬ 


mance  and  Diagnostics 
(CBPD).  Happily,  Hartkopf 
foresees  a  future  of  friendly, 
comfortable,  intelligent 
workspaces.  And  rather  than 
just  forecasting  the  future, 
he  is  attempting  to  build  it 
right  on  top  of  the  univer¬ 
sity’s  Margaret  Morrison 
Carnegie  Hall. 

This  7,000-square-foot 
rooftop  addition,  dubbed 
the  “intelligent 
workplace,”  will 
be  a  research, 
teaching  and 
demonstration 
facility  to  study 
how  different 
building  compo¬ 
nents,  systems 
and  assemblies  af¬ 
fect  building  and 
employee  perfor¬ 
mance.  The  facili¬ 
ty’s  guinea  pigs — 
CBPD  faculty, 
graduate  students 
and  staff — are 
scheduled  to  move 
in  by  early  sum¬ 
mer.  With  the  help 
of  the  Advanced 
Building  Systems  Integra¬ 
tion  Consortium  (which  in¬ 
cludes  major  corporations  in 


ul’ll  be  a  nuclear 
physicist  in 
2010.  My  lab 
will  have  a 
three-dimen¬ 
sional  radiation 
detector  with 
a  screen.” 


-ALEX  F.,  AGE  9 


the  building  industry,  the 
Environmental  Protection 
Agency  and  the  U.S.  Depart¬ 
ment  of  Energy),  they  will 
test  innovations  in  tempera¬ 
ture  and  enclosure  systems 
as  well  as  new  products  that 
improve  interior  air,  visual, 
acoustic  and  spatial  quality. 

“Corporations  spend 
about  $7,000  to  $8,000  per 
employee  to  outfit  them 
with  computers,  phones  and 
other  equipment,  but  execu¬ 
tives  regularly  overlook  the 
losses  from  poorly  designed, 
unproductive  physical  work¬ 
spaces,”  says  Hartkopf. 
“Studies  show  those  produc¬ 
tivity  losses  can  be  as  high 
as  $8,000  per  employee.” 

So  try  this  alternative 
vision  on  for  size:  When  em¬ 
ployees  come  to  the  office 
and  sit  at  their  mobile  work¬ 
stations,  they  can  plug  into  a 
“cave”  for  private  concentra¬ 
tion  or  into  a  “commons”  for 
group  tasks.  They  begin  work 
after  customizing  air  temper¬ 
ature,  task  lighting,  radiant 
heat  and  white-noise  levels 
through  program  controls  at 
their  desktops.  Occasionally 
an  employee  looks  up  from 
his  endeavors,  gazing  past 


the  multilayered  shading  and 
light-redirection  devices  with 
high-visibility  glass,  to  look  at 
the  world  outside. 

-E.B.  Baatz 


Technologies 

of  the  next  10  years,  ranked 
by  importance 

1  Genetic  mapping 

2  Super  materials 

3  High-density  energy 
sources 

4  Digital  high-definition 
television  (HDTV) 

5  Miniaturization 

6  Smart  manufacturing 

7  Anti-aging  products 
and  services 

8  Targeted  drug- 
delivery  systems 
and  medical  sensors 

9  Hybrid-fuel  vehicles 

10  “Edutainment” 

SOURCE:  BATTELLE.  COLUMBUS,  OHIO. 

1995 


Did  I  Say  That? 

“Computers  in  the  future  may  weigh  no  more  than  1.5 
tons.” 

-Popular  Mechanics,  forecasting  the  relentless  march  of  science,  1949 

“But  what. ..is  it  good  for?” 

- attributed  to  an  engineer  at  the  advanced  computing  systems  division  of 
IBM,  commenting  on  the  microchip  in  1968 

The  Hewlett-Packard  OmniGo  100  weighs  11.6  ounces.  It 
has  a  16-bit  80186-based  CPU,  3MB  of  ROM  and  1MB  of 
RAM,  and  it  sells  for  about  $350. 

-Hewlett-Packard  Co..  1995 
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PHOTOS  COURTESY  OF  CARNEGIE  MELLON  UNIVERSITY 


Wired 

Top  information  technology  and  telecommunications  companies  know  it  takes  great 
connections  to  succeed. That’s  why  so  many  have  located  in  Omaha,  Nebraska. 

With  the  nation’s  best  telecom  connections,  as  well  as  a  quality  of  life  that  makes  the  pace  of 
high  tech  worthwhile,  Omaha  has  the  spark  to  ignite  companies  with  a  drive  to  succeed. 

Whether  you’re  interested  in  relocating  your  entire  company,  or  need  a  productive 
location  for  your  information  technology  operations,  you  won’t  find  better  connections 
than  in  Omaha. 

To  learn  more  about  the  advantages  of  living  and  doing  business  in  Omaha, 
contact  Rod  Moseman,Vice  President. 

CALL  1-800-852-2622  or  FAX  1-402-346-7050  or  WRITE 
Omaha  Economic  Development  Council 
Greater  Omaha  Chamber  Of  Commerce 
1301  Harney  Street;  Suite  701 
Omaha,  Nebraska  68102 


Omaha 


provides  the 
means  to 
transfer  3-D 
graphics  over 
the  Web,  allow¬ 
ing  users  in 
multiple  plat¬ 
forms  to  share 
3-D  files.  As 
more  users  ac¬ 
quire  more  pro¬ 
cessing  power 
and  bandwidth, 
the  technology  is 
bound  to  take  off, 
Larson-Mogal  says. 

Advances  in  3-D  will  also 
make  movie  and  television 
production  cheaper.  Today, 
when  a  weather  forecaster 
points  out  an  advancing  cold 
front  on  the  map,  he  or  she 
is  actually  pointing  to  a  blank 
blue  screen;  the  digital 
weather  map  is  added  to  the 
scene  electronically  as  it  is 
broadcast.  Within  a  decade, 
that  technology  will  enable 
cameras  to  shoot  from  multi¬ 
ple  angles  with  appropriate 
light  and  shadow  effects,  al¬ 
lowing  one  studio  to  function 
as  the  set  for  several  shows. 
Likewise,  movie  makers  will 
have  the  option  of  shooting 
in  myriad  exotic  locales  from 
a  single  studio.  Perhaps  with 
this  technology,  Kevin  Cost¬ 
ner’s  Waterworld  II  won’t  be 
the  boondoggle  the  original 
turned  out  to  be. 

-Peter  Fabris 


able  to  stroll  through  the  un¬ 
built  abode  to  get  a  feel  for 
its  proportions  or  figure  out 
where  to  stick  the  trash 
compactor. 

The  3-D  graphics  software 
now  used  in  video  games 
and  CAD  engineering  will 
work  its  way  into  commer¬ 
cial  areas  over  the  next 
decade,  says  Joshua  Larson- 
Mogal,  enabling  technolo¬ 
gies  manager  for  the  Ad¬ 
vanced  Systems  Division  of 
Silicon  Graphics  Inc.  in 
Mountain  View,  Calif.  Be¬ 
cause  of  processing  de¬ 
mands,  3-D  graphics  have  so 
far  been  restricted  to  work¬ 
stations  and  higher-end  ma¬ 
chines.  But  with  the  recent 
introduction  of  more  power¬ 
ful  microprocessors,  “the  PC 
world  is  undergoing  a  revo¬ 
lution  in  3-D  graphics,”  says 
Larson-Mogal.  The  Virtual 
Reality  Modeling  Language 
(VRML)  standard  already 


3-D  SOFTWARE 

Mr. 

Brandings 
Downloads 
His  Dream 
House 

Envisioning  what  a  new 
house  will  really  look  like 
from  old-fashioned 
blueprints  or  even  CAD 
drawings  can  be  tough.  But 


experts  predict  that  within 
10  years,  architects  will  de¬ 
sign  homes  with  photo¬ 
realistic  3-D  graphics,  giving 
prospective  home  buyers  a 
much  more  accurate  picture. 
Architects  will  download  vir¬ 
tual  windows  from  a  window 
company’s  Web  site,  doors 
from  a  door  company’s  site 
and  plumbing  fixtures  from  a 
fixture  company’s  site;  by  at¬ 
taching  these  files  to  the  de¬ 
sign  plans,  they  can  show 
the  customer  what  the  fin¬ 
ished  product  will  look  like. 
Using  a  virtual  reality  sys¬ 
tem,  the  customer  will  be 


Snacks  of  Tomorrow 

We  can  spend  much  of  our  lives — and  a  lot  of  money — try¬ 
ing  to  figure  out  what  it  is  we  really  need.  Companies  are 
as  interested  in  our  needs  as  we  are,  but  until  recently  their 
luck  hasn’t  been  much  better.  Some  companies  are  beginning  to 
gain  an  edge,  however,  with  powerful  database  analysis  tools. 

“We  can  now  identify  a 
particular  collection  of 
needs  that  is  not  being  met 
two  years  ahead  of  time,” 
claims  Bob  Posten,  managing 
partner  of  The  Landis  Group. 

The  West  Palm  Beach,  Fla., 
company  offers  market  analysis 
powered  by  Matrix,  a  software 


package  that  sifts  through  customers’  yearnings. 

“We’re  seeing  a  shift  in  market  research  from  gathering  data 
to  guidance,”  says  Posten.  “We’ve  had  the  data  for  years,  but 
only  recently  have  we  had  the  tools  to  make  it  come  alive  and 
tell  us  what  to  do.”  Matrix  puts  hundreds  of  customer  variables 
into  a  window  that  looks  like  an  air  traffic  controller’s  screen 
and  lets  users  manipulate  and  analyze  the  data  to  come  up  with 
the  next  great  trend  in,  say,  snack  foods.  The  future  here,  ac¬ 
cording  to  Posten,  portends  a  blending  of  health  and  taste  that 
will  lead  to  what  he  calls  “nutraceuticals,”  good  tasting  foods 
that  provide  health  and  medical  benefits.  Who  knew?  IH 


So  I  Was  Wrong.  Sue  Me. 

“I  think  there  is  a  world  market  for  maybe  five  computers.’' 

-attributed  to  Thomas  Watson,  chairman  of  IBM,  1943  Jj 

“There  is  no  reason  anyone  would  want  a  computer  in  their 

home.”  -attributed  to  Ken  Olsen,  president,  chairman  and  founder  | 

of  Digital  Equipment  Carp.,  1977 

Personal  computers  will  outsell  television  sets  in  the  United 
States  for  the  first  time  ever  in  1995,  generating  $10.3  bil¬ 
lion  in  revenues  to  the  $8.9  billion  made  in  TV  sales. 

-Electronic  Industries  Association,  Arlington,  Va..  1995  1 
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THE  CIO  AND  CYBERSPACE: 


THE  BUSINESS/TECHNOLOGY 


Jim  Wetherbe,  PhD 
Conference  Moderator 


Alan  Kay,  PhD 
Keynote  Speaker 


Tom  Davenport,  PhD 


Michael  Eaton 


TO  ENROLL  CALL  800-366-0246 


The  CIO  and  Cyberspace: 

The  Business/Technology  Intersection 

MARCH  17-20,  1996  ■  THE  RITZ-CARLTON  ■  NAPLES,  FLORIDA 


Within  the  next  five  years,  over 
50  million  people  will  be  acces¬ 
sible  through  the  Internet.  An 
enterprise  wide  strategy  must  be  im¬ 
plemented  to  ensure  a  business  value 
return  from  this  new  distribution  and 
marketing  channel. 

However,  even  before  educational, 
technical  and  legal  issues  can  be  ad¬ 
dressed,  corporate  culture  will  need  to 
be  restructured.  The  traditional  corpo¬ 
rate  hierarchy  will  have  to  evolve  into  a 
more  flexible  organization,  emphasizing 
teamwork,  collaboration  and  distributed 
decision  making,  and  combining  the 
immediate  communication  needs  of  a 
business  with  its  long-term  strategic 
goals  for  network  participation. 

CIOs,  whether  or  not  they  currently 
play  a  role  in  their  organization’s  efforts 
to  do  business  on  the  Internet,  had 
better  be  prepared  to  get  involved  or 
get  washed  away  by  the  wave. 

CIOs  who  educate  themselves  and 
learn  how  to  work  with  the  Internet 
community  will  grow  into  productive, 
valued  members  of  cyberspace,  become 
internal  Internet  champions  and 
assume  a  corporate  leadership  role 
in  this  boundless  zone. 

The  latest  in  our  CIO  Perspectives 


COMPANION  PROGRAM 

Participation  in  the  companion  program 
includes  all  scheduled  receptions,  meals 
and  entertainment.  Companions  must 
be  enrolled  in  the  program  for  involve¬ 
ment  in  any  conference-related  activities. 
The  companion  program  does  not  include 
conference  session  attendance. 


Series,  The  CIO  and  Cyberspace:  The  Busi¬ 
ness/Technology  Intersection,  will  look  at 
cyberspace  from  the  CIO’s  point  of  view. 

The  CIO  and  Cyberspace  brings 
together  visionaries  such  as  Alan  Kay, 
PhD,  Apple  Fellow,  Apple  Computer; 
Tom  Davenport,  PhD,  University  of 
Texas  at  Austin;  Michael  Eaton,  Sandia 
National  Laboratories;  Bill  Crowell, 
Meredith  Corporation;  Bob  Metcalfe,  PhD, 
International  Data  Group  (IDG),  and 
Peter  Brown,  Esq.,  Managing  Partner, 
Brown  Raysman  &  Millstein  LLP 
to  name  a  few. 

Dr.  Jim  Wetherbe,  Director,  MIS 
Research  Center,  University  of  Min¬ 
nesota,  and  Federal  Express  Professor 
of  Excellence  and  Director,  Center  for 
Cycle  Time  Research,  University  of 
Memphis,  will  again  moderate  the 
Perspectives  program  and  set  the  stage 
for  our  discussions. 

To  secure  your  place  at  The  CIO 
and  Cyberspace,  complete  the  enrollment 
form  on  the  back  of  this  brochure  and 
fax  it  to  us  at  508-879-7720  or  call  us 
at  800-366-0246. 

Join  us  on  March  17-20  at  the 
Ritz  in  Naples,  Florida  and  learn  how 
to  connect  to  the  future... don’t  be  left 
on  the  launch  pad. 


CONCURRENT  SESSIONS 

On  Monday  and  Tuesday,  a  series  of  con¬ 
current  sessions  provided  by  our  corporate 
hosts  will  be  available.  Participants  can 
attend  up  to  six  sessions. 


FEATURED  PRESENTERS 


BILL  CROWELL 

Staff  Vice  President  &  CIO 

Meredith  Corporation 

TOM  DAVENPORT,  PhD 

Curtis  Mathes  Fellowship  Professor 
Director 

Information  Systems 
Management  Program 

University  of  Texas  at  Austin 

MICHAEL  EATON 

CIO 

Sandia  National  Laboratories 


ALAN  KAY,  PhD 

Apple  Fellow 

Apple  Computer,  Inc. 

BOB  METCALFE,  PhD 

Vice  President,  Technology 

International  Data  Group  (IDG) 

PETER  BROWN,  ESQ. 

Managing  Partner 

Brown  Raysman  &  Millstein  LLP 


“The  best  collection  of  CIOs, 

CEOs  and  CFOs  under  a  single 
roof  and  disseminating  pertinent 
and  timely  information  that  will 
enable  participants  to  run  a  more 
competitive  and  profitable 
organization.” 

Joseph  Perez 
U.S.  Department  of  Agriculture 
Farmers  Home  Administration 

“I  look  to  CIO  conferences  for 
insights  into  the  business  of 
technology  and  the  opportunities 
ahead.” 

Faye  Lee 
SmithKIine  Beecham 


“CIO  represents  the  most 
comprehensive  collection  of 
information  technology  leader¬ 
ship  in  the  country.” 

Robert  Lamendola 
General  Instrument  Corporation 

“This  is  my  third  year  of 
attendance  and  each  time  I 
leave  with  new  insights  and 
plans  for  the  year  to  come.  Well 
worth  the  time  spent!” 

Hilary  Reilly 
The  NASDAQ  Stock  Market,  Inc. 
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ENROLLMENT  FORM 


CIO 


The  CIO  and  Cyberspace: 
The  Business/Technology 
Intersection 

Sunday,  March  17-Wednesday,  March  20,  1996 
Ritz-Carlton  ■  Naples,  Florida 


Please  print  and  complete  this  form  in  its  entirety,  then  forward  to  the  attention 
of  Executive  Programs.  Fax  to  508-879-7720.  Call  us  at  800-366-0246.  Mail  to: 
CIO  Communications  Inc.,  492  Old  Connecticut  Path,  Framingham,  MA  01701. 


NAME 


TITLE 


COMPANY 


ADDRESS 


MAIL  STOP 


Please 
Attach 
Business 
Card  Here 


CITY 

STATE 

ZIP  CODE 

PHONE 

FAX 

E:MAIL 

WHAT  IS  YOUR  INDUSTRY? 


YOUR  NAME  AS  YOU  WANT  IT  TO  APPEAR  ON  YOUR  BADGE 


HOTEL  ARRIVAL  DATE 


HOTEL  DEPARTURE  DATE 


NAME  OF  COMPANION  (IF  PARTICIPATING  IN  COMPANION  PROGRAM) 


CHECK  ALL  THAT  APPLY: 

ENROLLMENT  FEE 

O  IS  Practitioners/Executives 

If  you  are  a  CIO,  IS  executive  or  hold 
another  executive  position,  the  fee 

is  $1,495. 

O  Government/Military 

The  fee,  which  includes  your  hotel  for 
three  nights,  is  $1,930.  Do  not  make 
your  own  hotel  reservations,  CIO  will 
make  them  for  you. 


◦  COMPANION  PROGRAM  ($199) 

Companions  must  be  enrolled  in  this 
program  to  attend  any  conference- 
related  functions.  Includes  all  scheduled 
meals,  entertainment  and  companion 
get  acquainted  breakfast.  Conference 
session  attendance  not  included. 

O  Sweet  Liberty  Catamaran  Tour:  $52 
A  2xh  hour  cruise  of  Naples  Bay 
and  the  Gulf  of  Mexico. 


ATTIRE 

Casual!  Please,  no  suits, 
ties  or  business  attire! 

HOTEL  ACCOMMODATIONS 


A  block  of  rooms  has  been  reserved 
at  the  Ritz-Carlton.  We  urge  you  to  make 
your  reservations  early  by  calling  the 
hotel  at  800-241-3333.  Be  sure  to  iden¬ 
tify  yourself  as  part  of  the  CIO  confer¬ 
ence  to  receive  the  conference  rate.  Please 
make  your  reservations  early.  Please 
guarantee  your  room  with  a  credit  card, 
as  all  unreserved  or  unguaranteed 
rooms  will  be  released  on  2 1 17/96. 
Hotel  reservations  /  cancellations  and 
charges  are  your  responsibility.  CIO 
will  make  hotel  reservations  for 
government/military  participants. 

TRANSPORTATION 

American  Airlines  is  the  official 
conference  carrier.  Call  American  at 
800-433-1790  and  reference  Star  File 
#S0336MA.  AVIS  is  the  official  car 
rental  provider.  Call  AVIS  at 
800-331-1600  and  reference  K027830. 


O  Sales/Marketing/Consulting  0  ,  will  not  be  staying  at  the  Rit2.Carl.on. 

it  you  hold  a  sales,  marketing  or 
consulting  position,  the  enrollment 
fee  is  $5,000.  CIO  will  make  the  final 
determination  of  this  category. 


PAYMENT  INFORMATION  ( Please  make  checks  payable  to  CIO  Communications,  Inc.) 
O  Check  enclosed  O  Bill  company 

O  P.O.  # _ 


O  Credit  card  #. 


O  AMEX  OVISA  OMC  Exp.. 
Signature: _ 


ENROLLMENT  FEES 

All  enrollment  fees  must  be  paid 
in  advance  of  the  meeting.  Fee 

includes  conference  sessions,  concurrent 
sessions,  corporate  host  displays, 
conference  materials  and  scheduled 
meals.  Transportation,  hotel  and 
recreation  are  your  responsibility. 

CANCELLATION 

You  may  cancel  your  enrollment  up  to 
3/ 11/96  without  penalty.  No  refund 
or  credit  will  be  given  for  cancel¬ 
lations  received  after  3/11/96.  You 
may  send  a  substitute  in  your  place. 

CIO  reserves  the  right  to  decline 
enrollment  to  any  registrant. 


TID2 


TO  ENROLL:  FAX  US  AT  508-879-7720 


. — . — 


T  H  E 


FOURTH 


ANNUAL 


ENTERPRISE 

VALUE 


RETREAT 


Arizona  Biltmore  ▼  Phoenix,  Arizona  ▼  January  21-23,  1996 


m 
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You  will  take  part  in  a  real-life  case  study  facilitated 
by  F.  Warren  McFarlan,  Senior  Associate  Dean, 
Director  of  Research  and  Ross  Graham  Walker 
Professor  of  Business  Administration,  Harvard 
Business  School.  This  program  is  designed  to  lead 
participants  through  the  often  tangled  path  of 
information  technology  acquisitions.  From  conception 
to  implementation,  you  will  learn  how  to  justify  costs, 
budget  more  effectively,  sell  ideas  to  internal  manage¬ 
ment  and  users,  and  gain  a  better  understanding  of 
the  strategic  enterprise  implications  of  your  decisions. 
For  more  information  call  S0()-355-0246. 


Immerse  Yourself  in  a  Practical 
Study  of  The  Value  of  IT 


F 


or  two  days  you  will  meet  and  work 
with  a  distinguished  group  of  business 
executives,  senior  IT  practitioners, 
business  school  leaders  and  heads  of  tech¬ 
nology  companies.  By  analyzing  a  real-life  case 
study,  participants  will  learn  how  to  effectively 
evaluate  and  manage  information  technology 
acquisitions. 

SPONSORED  BY 


AQUOM 


BOOZ- ALLEN  &  HAMILTON 


C3BLGTROn  Data  General 


The  Complete  Networking  Solution’* 


HEWLETT® 
PACKARD 

Microsoft 

Tcyas 

Instruments 


/MicroAge 


"m 


Urm 


Vfl, 


m 


CIO  Communications,  Inc.,  492  Old  Connecticut  Path,  Framingham,  MA  01701  •  Tel:  800-355-0246,  Fax:  508-879-7720,  http://www.cio.com 


Introducing  The  Future  Of 


End-To-End  Management. 


Go  There 


Rnd 


Filter 


CA-Uricemer 


©1995  Computer  Associates  International.  Inc.,  Islandia,  NY  11788-7000.  All  other  product  names  referenced  herein  are  trademarks  of  their  respective  companies. 


PHOTO  AND  LOGO  COURTESY  OF  STANTON  &  HAWTHORNE  INC/  ROY  WRIGHT 


SMA 


offers  the  latesrand  greatest 
in  communicjfnons  technolo 


Lower  Manhattan's  finnnl 
cial  district  may  soon  be¬ 
come  a  mecca  for  high- 
tech  as  well  as  high  finance  i 
real  estate  developer  Kudin 
Management  Co.  Inc.  has  its 
way.  New  York-based  Rudin 
has  nearly  completed  a  $15 
mmffc^Droject  to  convert  an 
outdatecn^uilding  into  a  state 
of-the-art  cotter  for  emerg¬ 
ing  new-medi^ompanies. 

Located  at  55^road  St., 
the  New  York  Inhumation 
Technology  Center^TYITC) 


Links  to  ihf  i-uture 

For  a  glimpse  at  tomorrow’s  technology,  visit  The  Argonne 
Computing  and  Communications  Infrastructure  Futures 
Laboratory  at  http://www.mcs.anl.gov/FUTURES_LAB/ 
index.html.  This  cutting-edge  lab  researches  and  prototypes 
next-generation  computing  and  communications  systems.  The 
site  includes  online  descriptions  of  current  projects — includ¬ 
ing  the  Voyager  project,  billed  as  the  technology  that  will  “ulti¬ 
mately  replace  the  types  of  servers  that  we  currently  use  for 
supporting  collaborative  environments”  and  “provide  an  ex¬ 
tensible  environment  for  making  audio,  video  and  other  stream- 
oriented  recordings  available  to  others  on  the  network.” 

“History  repeats  itself”  may  well  be  the  motto  at  Project 
Nostradamus,  where  a  social  science  research  team  studies 
past  and  present  patterns  in  mass  psychology  to  predict  the  fu¬ 
ture.  Nostradamus  2000  (http://www.nostradamus.com), 
the  group’s  online  subscription  service,  offers  predictions,  gen¬ 
eral  forecasts  and  analyses  of  political,  social,  financial  and  eco¬ 
nomic  issues.  The  service  promises  to  alert  readers  to  potential 
financial  expansions  or  collapses  as  well  as  domestic  and  world 
developments  and  social  trends.  Subscriptions  start  at  $35. 

Want  to  learn  more  about  scenario  planning?  Then  check 
out  the  Global  Business  Network  at  http://www.gbn.org/ . 
GBN  is  a  leading  think-tank  for  scenario  planning,  and  its  Web 
site  is  chock  full  of  futuristic  goodies,  including  advance  proofs 
of  business  and  economic  books,  chronicles  of  China  in  reform 
and  Mexico  in  flux,  and  GBN’s  own  scenarios  for  the  possible 
futures  of  multimedia. 

At  The  Santa  Fe  Institute  ( http://www.santafe.edu/ ), 
researchers  and  educators  explore  a  broad  array  of  topics  in¬ 
cluding  artificial  life,  the  immune  system,  genetics,  and  nonlin¬ 
ear  modeling  and  forecasting.  The  institute’s  Web  site  features 
a  rich  publications  page  with  links  to  online  scientific  journals, 
including  MIT  Press’s  Artificial  Life  Online.  WM 


gy.  With  a  missioj^f  becom- 
?enter  of  New 
York’s  IT  industry,  the  31- 
story  NYITC  is  outfitted 
with  fiber-optic  and  high¬ 
speed  copper  wire  as  well 
as  ISDN  and  T-l  and  frac¬ 
tional  T-l  lines  to  enable 
Internet,  LAN  and  WAN 
connectivity;  voice,  video 
and  data  transmission;  and 
satellite  accessibility. 

Rudin  is  looking  to  attract 
up-and-coming  high-tech 
companies,  including  multi- 
media  software  developers, 
hardware  manufacturers  and 
Internet  service  providers, 
that  typically  require  such 
services.  One  of  the  first  to 
sign  a  lease  was  N2K  Inc.,  a 
Brooklyn  software  developer 
that  manufactures  Jazz  Cen¬ 
tral  Station,  an  interactive, 
CD-ROM-based  jazz  catalog. 

Although  most  young 
companies  wouldn’t  think  of 
opening  up  shop  in  pricey 
Manhattan,  they  may  want  to 
reconsider.  Rudin  can  afford 
to  rent  space  in  the  NYITC 
at  about  $15  per  square 
foot — $5  to  $10  less  than  the 
going  downtown  rate — 
thanks  to  property  tax 
breaks  afforded  by  the  Low¬ 
er  Manhattan  development 
project.  After  New  York  lost 


nearly  100,000 
jobs  to  layoffs  and 
relocations,  the  city 
launched  a  revitalization  plan 
for  the  financial  district  that 
includes  tax  abatements  and 
reduced  electricity  costs  for 
businesses  locating  in  the 
area. 

The  NYITC  is  the  first 
step  in  the  developer’s  plan 
to  create  a  new  24-hour 
community.  Where  vital  new 
businesses  go,  retailers, 
restaurateurs — and,  of 
course,  revenues — will  fol¬ 
low,  Rudin  believes. 

The  company  is  touting  its 
endeavor  as  a  prototype  for 
buildings  of  the  future  and 
hoping  that  it  will  catch  on  in 
residential  buildings.  For 
more  information,  visit 
h  tip:/ /www.  55broadst.  com . 

-Cheryl  Davis 


7  m 
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FUTURE 
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66ln  2010,  you  only  have 
to  press  a  button,  and 
anything  you  want  is 
there.  If  you  want  a 
drink,  you  just  press  a 
button;  if  you  want  your 
red  dress  with  the  pink 
buttons,  you  just  clap 
once.  Call  a  cab — no 
wait,  the  mechanical 
duck  will  do  that.  My 
office  is  just  play  all 
day — just  touch  your 
nose,  and  your  work  is 
on  your  paper.  The  name 
of  the  company  will  be 
NO  thinkING.” 

-FEIGE  L.,  AGE  12 
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For  Issues  This  Challenging, 
There's  Only  One  Answer. 

The  S AS®  System. 


SAS  Institute  is  the  only  software  provider  of  end-to- 
end  data  warehousing  solutions  that  enable  you  to 
leverage  your  investment  in  existing  relational  technology.  Decision  makers  can  access 
data  from  far-flung  data  repositories,  and  then  transform  that  data  into  meaningful 
information. .  .without  dragging  down  the  performance  of  your  operational  systems. 


DATA  WAREHOUSING 


We  believe  there’s  more  to 
EIS  than  fancy  front-ends 
alone.  Take  advantage  of  the 
SAS  System’s  menu-driven,  object-oriented, 
and  scalable  toolset  to  build  customized 
enterprise  information  systems  that  tap 
direcdy  into  your  vast  information  reser¬ 
voir.  .  .and  that  make  full  use  of  the  latest 
reporting  and  graphical  capabilities. 


E  I  S 


Knowledge  workers  need  access  to 
relevant  data  in  a  timely  fashion. 
On-Line  Analytical  Processing  with 

the  SAS  System  is 
ideal  for  putting 
decision  makers 
in  touch  with  the  data  they  need. . . 
and  for  slicing  and  dicing  that  data 
to  identify  trends  and  exceptions. 


OLAP 


President  and  CEO  James  H.  Goodnight 


SAS  Institute  Inc. 

Phone  919-677-8200 
Fax  919-677-4444 
URL.:  http://www.sas.com/ 
In  Canada:  1-800-363-8397 


SAS  is  a  registered  trademark  of  SAS  Insdtute  Inc. 
Copyright  ©  1995  by  SAS  Institute  Inc. 


To  receive  a  SAS  System  Executive  Summary,  give 
us  a  call  or  send  us  E-mail  at  cio(5)sas.sas.com 
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RESOURCES 

Forward 

Thinkers 

Ever  wonder  what  econom¬ 
ic  globalization  means  for 
the  future?  In  When  Cor¬ 
porations  Rule  the  World, 

David  C.  Korten  argues  au¬ 
thoritatively  that  the  conver¬ 
gence  of  ideological,  political 
and  technological  forces  is 
leading  to  a  crisis  in  capital¬ 
ism  and  offers  a  devastating 
critique  of  the  tyranny  of  the 
global  economy.  Some  critics 
have  dubbed  this  the  most 
important  business 
book  of  the  ’90s. 
(Berrett-Koehler, 

1995,  $29.95.) 

Harmony:  Busi¬ 
ness,  Technology  & 

Life  After  Paperwork , 
by  Nobel  Prize  win¬ 
ner  and  Bell  Labs 
researcher  Arno 
Penzias,  is  a  great 
volume  to  pass  on 
to  your  CEO.  It  out¬ 
lines  big-picture 
predictions  for  the 
next  phase  of  technology 
brought  on  by  increased  user 
access  to  information.  Penzias 
chronicles  the  shift  in  empha¬ 
sis  from  quantity  to  quality  of 
production  and  predicts  the 
arrival  of  a  kind  of  digital  har¬ 
monic  convergence,  in  which 
technologies  merge  and  be¬ 
come  streamlined.  Though 
the  book  doesn’t  provide  a 
blueprint  for  business,  it  does 
herald  the  sea  changes  that 
will  drive  strategy  for  CIOs  in 
the  future.  (HarperCollins, 
1995,  $23.) 

In  The  Digital  Economy: 
Promise  and  Peril  in  the  Age 
of  Networked  Intelligence, 

Don  Tapscott,  chairman  of 
the  Alliance  for  Converging 
Technologies,  identifies  10 
important  technology  shifts 


and  assesses  the  implications 
for  business  and  the  emerging 
digital  economy.  (McGraw- 
Hill,  1995,  $24.95.) 

The  Road  to  2015:  Profiles 
of  the  Future,  by  John  L.  Pe¬ 
tersen,  examines  the  forces 
driving  change  and  how  they 
might  interact  to  shape  the 
future.  The  author  delves  in¬ 
to  trends  in  science,  technol¬ 
ogy,  the  environment,  poli¬ 
tics,  the  economy, 
health 


precedented  access  to  infor¬ 
mation,  products  and  ser¬ 
vices  as  well  as  customized 
education  and  entertainment. 
He  predicts  that  paper  cur¬ 
rency  will  give  way  to  “unfor¬ 
gettable  digital  money”  and 
defines  the  information  high¬ 
way  as  not  a  road  but  “a  mar¬ 
ketplace  where  all  manner  of 
human  activity  takes  place, 
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care, 
space, 
trans¬ 
porta¬ 
tion  and 
more. 

(Waite 

Group  Press,  1994,  $18.95.) 

Fast  Company,  Mortimer 
Zuckerman’s  new  bimonthly 
magazine,  calls  itself  the 
“handbook  of  the  business 
revolution”  and  promises  to 
chronicle  the  technology- 
and  innovation-driven  trans¬ 
formation  of  the  economy. 
($29.95  for  a  2-year  sub¬ 
scription;  800  688-1545  or 
loop  @fastcompany.  com.) 

In  The  Road  Ahead,  Bill 
Gates  lays  forth  his  vision  of 
a  globally  networked  future, 
in  which  people  will  have  un¬ 


from  billion-dollar 
deals  to  flirtations.” 

(Viking  Penguin,  1995, 

$29.95;  includes  a  full-text 
CD-ROM  with  video  clips  of 
Gates’  speeches  and  a  tour  of 
his  house.) 

Release  1.0,  a.  monthly 
newsletter  by  Esther  Dyson, 
keeps  IT  professionals 
abreast  of  the  latest  software 
and  communications  tech¬ 
nologies.  Dyson  provides  a 
clear  perspective  on  new 
technology  trends  that  is 
both  insightful  and  practical. 
($595  for  a  1-year  subscrip¬ 
tion  in  North  America,  $650 
elsewhere;  212  924-8800.) 

The  Futurist,  published  six 


times  a  year  by  The  World 
Future  Society  of  Bethesda, 
Md.,  calls  itself  a  journal  of 
forecasts,  trends  and  ideas 
about  the  future.  A  recent  is¬ 
sue  included  articles  by  Newt 
Gingrich  and  Vaclav  Havel  as 
well  as  Nathan  Rosenberg’s 
explanation  of  why  tech¬ 
nology  forecasts  often  fail. 
($42  for  a  1-year  subscrip¬ 
tion;  301  656-8274.) 

Fuzzy  Thinking:  The  New 
Science  of  Fuzzy  Logic,  by 
Bart  Kosko,  describes  a  new 
way  of  seeing  the 
world  in  shades  of 
gray.  For  the  West¬ 
ern  mind,  raised  on 
Aristotelian  logic, 
the  road  to  under¬ 
standing  this  so- 
called  “cocaine  of 
the  scientific 
world”  will  be 
bumpy.  But  the 
Japanese  already 
are  designing 
fuzzy  logic 
washing  ma¬ 
chines.  Smart 
cars.  Smart 
roads.  Smart 
personality  pro¬ 
file  chips  for  an¬ 
swering  ma¬ 
chines.  Smart 
prostheses. 
Fuzzy  Thinking 
is  a  lively  and 
provocative  guide  to  the 
fuzzy  future.  (Hyperion, 

1993,  $12.95.) 

Intelligence:  The  Future  of 
Computing  covers  neural  net¬ 
works,  genetic  algorithms  and 
other  biologically  inspired  and 
mathematically  based  compu¬ 
tational  paradigms  as  well  as 
the  Internet  and  molecular 
computing.  This  monthly 
newsletter  features  stories 
on  technical  trends,  new  re¬ 
search  and  innovative  prod¬ 
ucts.  ($395  per  year  in  the 
United  States,  $450  else¬ 
where;  212  222-1123  or 
ier@aol.com .)  ■■ 


Release  1.0 
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MOST  POPULAR. 


MOST  LIKELY  TO  SUCCEED. 


With  the  world’s  leading  multidimen- 
*  #4  ^  |  sional  data  analysis  tool,  everyone 
\  i»  your  organization  can  succeed. 

f  Want  to  empower  managers  to  make  the 
1  decisions  that  drive  your  business  forward? 

'  *  Get  PowerPlay®  4.1. 

PowerPlay  is  designed  to  let  your  end  users  quickly 
and  powerfully  explore  corporate  data.  So  it  satisfies 
your  need  to  provide  decision  makers  with  a  manage¬ 
able,  easy-to-use  data  analysis  tool,  and  their  need  to 
understand  what  drives  the  business.  In  fact,  PowerPlay 
does  its  job  so  well,  it’s  today’s  multidimensional  data 
analysis/OLAP  tool  of  choice  for  over  100,000  decision 
makers  worldwide.  That’s  more  than  any  other  tool  - 
and  twice  the  seats  of  our  nearest  competitor. 

What  makes  PowerPlay  the  #1  OLAP  tool? 

On  its  own  or  with  an  OLAP  server,  PowerPlay  brings 
the  power  of  on-line  analytical  processing  (OLAP)  to 
the  PC  -  at  a  considerably  lower  cost  than  traditional 
EIS  systems.  And  since  it  requires  no  programming 
or  customization,  it’s  easy  to  deploy.  Whether  you’re 
supporting  one  or  1,000  users. 


Best  of  all,  PowerPlay  gives  your  end  users  exactly 
what  they’ve  been  asking  for:  a  powerful,  intuitive 
analysis  tool.  It  lets  them  rank  and  compare  data  and 
drill  down  through  multiple  dimensions  to  get  the 
answers  they  need. 

Call  for  our  free  Visual  Tour. 

You  can  see  PowerPlay  in  action  for  yourself  by  calling 
1-800-900-7200,  ext.  2075,  for  our  free  Visual  Tour. 
One  look  and  you’ll  know  instantly  why  PowerPlay  is 
the  most  popular  multidimensional  data  analysis  tool 
in  the  world.  And  a  remarkably  easy  way  to  put  your 
business  on  the  fast  track  to  success. 


PowerPlay  I  POWERPLAY  4.1  FREE  VISUAL  TOUR 


1-800-900-7200,  ext.  2075 


See  us  on  the  Web  at  http://www.cognos.com 


Tools  that  build  business™ 


h,  isn’t  the 
information  age 
just  wonderful? 
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Novell. 


f  In  Dante’s  Inferno,  the  damned  in  the  seventh  circle  of  Hell  must  stand  neck  deep  in  boiling  lava.  A 
Not  that  things  are  quite  that  bad  in  today’s  business  world.  At  least  you  can  get  Group  Wise—  the 
groupware  solution  from  Novell*,.  Its  Universal  In  Box  helps  you  control  the  flood  of  information 
by  letting  you  see  and  manage  E-mail,  appointments,  faxes,  even  voice  mail — all  from  one  place. 
And  with  Group  Wise  you  have  the  option  of  using  a  laptop,  phone,  or  pager  to  retrieve  your 
messages  no  matter  where  on  earth  (or  in  Hell)  you  are.  So  follow  the  lead  of  over  5  million  users 
who  are  already  being  kept  in  the  loop,  and  out  of  limbo. ^  To  learn  how  other  companies  are 
V-  staying  on  top,  check  out  http://www.novell.com  on  the  Internet,  or  call  us  at  1-800-778-1851.  J 


GroupWise™ 
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INSIGHTS 


Into  the  Futures 


Traditional  strategic 
planning  is  fine  for 
a  stable,  predictable 
world.  So  what  do 
we  do  now? 

BY  SUSAN  GRANDPIERRE 


Although  everybody  pays  lip 
service  to  the  idea  that  it 
is  best  to  include  the  CIO 
in  strategic  planning,  that 
rarely  seems  to  happen. 
There  seems  to  be  an  unspoken  belief 
among  business  managers  that  things 
simply  move  too  fast  to  get  the  infor¬ 
mation  systems  function  involved  up¬ 
front.  Top  management  itself  barely 
has  the  time  to  think  strategically. 

The  result  is  that  the  IS  group  is 
often  ill-prepared  to  support  new 
business  directions  with  appropriate 
systems.  What  is  needed  is  a  method¬ 
ology  to  get  the  business  strategy 
and  IS  planning  processes  together 
in  order  to  effectively  position  the 
company  ahead  of  industry/market 
changes.  How  can  this  be  accom¬ 
plished?  More  and  more  top  companies 
are  turning  to  scenario-based  strate¬ 
gic  planning  to  understand  where  their 
industries  need  to  go  and  what  they 
can  do  to  prepare  for  the  future. 

An  Uncertain  World 

Most  strategic  planning  involves  a 
forecast  of  the  future  arrived  at 


through  trend  analysis  based  on  what 
has  happened  in  the  past.  Usually,  this 
future  winds  up  looking  suspiciously 
like  the  past,  only  rosier!  Once  the 
most  likely  future  has  been  forecast, 
plans  are  crafted  to  position  the  com¬ 
pany  for  that  future.  But  what  hap¬ 
pens  if  they’re  wrong?  What  if  the  as¬ 
sumptions  about  the  future  prove  to 
be  unfounded?  Put  another  way,  what 
if  the  Soviet  Union  suddenly  collaps¬ 
es?  What  if  there’s  peace  in  the  Mid¬ 
dle  East?  What  if  the  bond  market  im¬ 
plodes?  What  if  oil  prices  skyrocket? 

Forecasting  can  be  a  powerful  tool 
for  peeking  into  the  future,  but  it  fails 
to  take  one  thing  into  account:  un¬ 
certainty.  Scenario  planning,  on  the 
other  hand,  is  the  only  proven  tech¬ 
nique  that  focuses  systematically  on 
uncertainty  rather  than  ignoring  it  or 
wishing  it  away. 

Drivers  and  Dimensions 

Because  the  corporation  is  not  a 
closed  system,  scenario  planning  be¬ 
gins  with  the  outside  world,  with  the 
variables  that  drive  the  business  but 
are  outside  the  firm’s  control.  These 
variables  are  determined  through  in¬ 
terviews  with  senior  managers  and 
external  experts  (scientists,  U.S.  and 
foreign  government  officials,  etc.)  and 
through  extensive  independent  re¬ 
search.  Any  and  all  significant  factors 
having  an  impact  on  a  business  are  ex¬ 
amined.  These  include  macro-drivers 
like  economic  health,  regulatory 
changes  and  technology,  as  well  as  in¬ 
dustry  characteristics  such  as  indus¬ 
try  structure,  value  chain  evolution, 
competition,  new  entrants,  consolida¬ 
tion  and  new  markets.  For  example,  a 
scenario  project  for  the  U.S.  Air  Force 
was  heavy  on  factors  that  influence 
global  political  stability,  while  a 
scenario  for  a  fast-food  chain  included 
the  eating,  drinking  and  entertain¬ 
ment  habits  of  the  American  family.  In 
a  typical  scenario  project,  there  will  be 
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ILLUSTRATION  BY  SUSAN  GROSS 


We  say,  “What  about  the  S/390  Server?”  Ah,  everybody  wins. 


With  the  System/39  0®  Parallel  Enterprise  Served 
you  get  the  advantages  of  client/server  computing, 
without  giving  up  the  safety  and  reliability  your  busi 
ness  depends  on  from  your  current  system.  All  while 
keeping  your  existing  system  investment  intact. 

For  starters,  the  S/390®  servers  run  hot 
new  UNIX®  and  client/server  software  from  IBM 
and  other  leading  companies 
including  DB2t  Sybase  Open 
Client/Open  Server,  PeopleSoft  HRMS  and  Tuxedo. 

Whats  more,  by  connecting  the  S/390  server  to 
your  PC,  UNIX  and  other  networks,  you  can  easily 
manage  your  entire  network  system  from  any  location. 

For  your  current  mission-critical  applications, 


there  are  a  variety  of  programming  tools  that'll  make 
them  more  user-friendly,  and  that  should  make  every¬ 
one  a  lot  more  productive.  While  object-oriented  tools 
make  it  easier  to  develop  new  and  more  powerful 
applications  to  run  on  the  S/390  server. 

And  because  it’s  designed  with  an  availability 
that  exceeds  99.99%,  the  S/390  server  is  built  to  help 

keep  your  business  running. 
To  see  how  far  the  S/390 
Parallel  Enterprise  Server  can  take  your  business,  call 
1  800  IBM-3333t  ext.  CA202.  Or,  turn  to  http://www. 
s390.ibm.com  on  the 
Net.  We  think  you'll  like  -  -~.=r 

what  we  have  to  say.  ~Ez  ~  ~ £:z. 

Solutions  for  a  small  planet™ 


*  In  Canada,  call  1  800 IBM-4V0U.  ext.  CA202.  The  IBM  home  page  can  be  found  at  http://www.ibm.com  IBM,  System/390,  S/390  and  DB2  are  registered  trademarks  and  System/390  Parallel  Enterprise  Server  and  Solutions  for  a  small  planet  are  trademarks  of  International  Business 
Machines  Corporation.  UNIX  is  a  registered  trademark  in  the  United  States  and  other  countries,  licensed  exclusively  through  X/Open  Company  Limited.  All  other  company,  product  and  service  names  are  trademarks  or  service  marks  of  their  respective  companies.  ©1995  IBM  Corporation. 


50  to  100  significant  drivers. 

Once  these  external  business 
drivers  are  identified,  they  are  orga¬ 
nized  around  a  few  major  themes  or 
dimensions,  which  are  driven  to  their 
ultimate  extremes  to  define  starkly 
different  conditions.  If,  for  example, 
China  might  play  a  significant  role  in  a 
company’s  future,  we  might  envision  a 
united,  democratic,  economically  pow¬ 
erful  China;  a  backward,  third-world 
China;  a  balkanized  China  at  war  with 
itself;  an  aggressive,  highly  militarized 
China  preying  on  its  neighbors,  etc. 

Scenarios 

The  work  of  scenario  writing  consists 
of  assembling  these  dimensions  into 
detailed  portraits  of  future  business 
worlds  tailored  to  the  client  company. 
These  worlds  are  created  with  multi¬ 
disciplinary  teams  of  experts — econ¬ 
omists,  political  scientists,  engineers, 
sociologists  and  whatever  additional 
specialists  the  situation  demands. 

Typically,  four  or  five  possible 
worlds  must  be  developed  in  order 
to  represent  a  full  range  of  opportu¬ 
nities  and  threats.  They  should  em¬ 
brace  the  greatest  number  of  drivers 
and  dimensions  and  the  greatest  pos¬ 
sible  divergence  from  one  another. 
Most  planning  horizons  look  10  years 
into  the  future,  although  longer  time 
frames  may  be  necessary.  This  is  the 
case  with  pharmaceutical  companies, 
for  example,  which  must  take  into 
account  an  eight-  to  10-year  FDA  ap¬ 
proval  process  for  new  drugs. 

Each  scenario  world  includes  a 
plausible  “future  history,”  detailing 
how  that  world  evolved  (or  devolved) 
from  the  present.  These  products  of 
the  actual  scenario  writing  are  the 
familiar,  often  science  fiction-like  ac¬ 
counts  of  future  utopian  and  dystopian 
worlds.  They  are  by  no  means  the  final 
product  in  the  planning  process. 

Adopt-a-World 

The  next  step  is  to  conduct  work¬ 
shops  in  which  each  of  the  scenario 
worlds  is  “adopted”  by  a  team  made 
up  of  senior  planning  personnel  and  a 
cross-section  of  other  executives  and 
fast-trackers.  These  teams  “live”  in 
the  world  to  develop  the  strongest 
possible  strategic  positioning  for  the 


uln  the  year  2010,  I’ll  be  work¬ 
ing  as  a  genetic  technician 
for  the  U.S.A.’s  Special  Forces 
military  division.  I’ll  be 
creating  all  sorts  of  weird 
mutant  soldiers  to  defend  our 
country.” 

-BEN  S.,  AGE  (3 


firm  in  that  world. 

Strategic  themes  are  explored  in 
these  workshops;  particularly,  what 
opportunities  are  created  by  changes 
in  policy,  technology,  consumer  taste, 
income,  etc.,  and  by  changes  up  and 
down  the  industry  value  chain.  Man¬ 
agement  teams  determine  what  it  will 
take  to  support  future  developments: 
new  products  or  services,  required 
competencies,  strategic  alliances.  IS 
team  members  help  management 
evaluate  when  technologies  will  be 
ready  for  commercial  use  to  imple¬ 
ment  particular  strategies. 

Robust  Strategies 

The  strategies  developed  for  each 
world  are  subsequently  analyzed  for 
their  viability  in  the  worlds  for  which 
they  were  not  designed.  Strategy  el¬ 
ements  that  work  well  in  multiple 
worlds  become  part  of  a  robust  or 
core  strategy.  These  are  the  initia¬ 
tives  that  can  be  implemented  with 
the  confidence  that  they  will  suc¬ 
ceed  across  a  broad  range  of  possible 
industry  directions. 

The  teams  must  also  consider  the 
information  technology  implications 
for  the  robust  strategy.  If  information 
is  to  be  a  part  of  future  products,  how 
will  the  IS  organization  integrate  that 
into  its  delivery  system?  IS  should 
develop  plans  for  user  access  and 
the  kinds  of  interfaces,  applications 
and  other  services  that  will  be  nec¬ 
essary.  They  will  have  to  think  about 
how  to  manage  the  knowledge  flows 
that  new  connections  to  new  mar¬ 


kets  and  customers  will  produce. 
Standards,  architectures  and  proto¬ 
cols  must  be  specified.  And  the  peo¬ 
ple  aspects  of  IT  will  have  to  be  ad¬ 
dressed  as  well,  including  which  new 
skills  will  be  required  and  whether 
those  competencies  should  be  pur¬ 
chased  or  outsourced.  Last  but  not 
least,  IS  can  help  develop  the  business 
case  for  the  strategies. 

Many  Benefits 

Strategy  development  is  not  the  only 
result  of  the  scenario  planning  pro¬ 
cess.  A  common  vision  and  an  under¬ 
standing  of  what  the  future  might 
bring  also  result.  By  the  end  of  the 
process,  the  organization  has,  in  ef¬ 
fect,  rehearsed  for  the  future.  It  un¬ 
derstands  its  own  strengths  and 
weaknesses.  It  knows  what  it  has  to 
fix.  It  knows  the  competencies  it  must 
develop  or  acquire. 

This  exercise  also  encourages 
teamwork  and  creative,  flexible  think¬ 
ing  throughout  the  organization.  It 
instills  a  planning  mind-set  in  the 
participants  and,  for  the  younger  fast- 
trackers,  provides  a  kind  of  training 
program  in  which  tomorrow’s  corpo¬ 
rate  leaders  can  be  developed. 

Representatives  of  the  IS  organi¬ 
zation  should  occupy  an  important 
place  on  that  team,  among  those  future 
leaders.  Their  involvement  in  the 
planning  process  will  help  them  un¬ 
derstand  what  the  options  are  and 
what  management  is  thinking.  They 
will  have  time  to  try  pilots  with  new 
technologies  or  look  for  new  applica¬ 
tions.  They  will  be  better  equipped 
to  align  the  IS  organization  with  the 
new  priorities.  They  can  even  help 
business  management  evaluate  new 
technical  alliances  as  part  of  the 
strategy  implementation. 

Armed  with  a  vision  and  an  imple¬ 
mentation  plan,  management  and  the 
IS  organization  can  feel  justifiably 
confident  that  future  surprises  will 
be  the  ones  they  have  prepared  for 
the  competition.  BE! 


Susan  Grandpierre  is  director  of  cor¬ 
porate  strategy  at  The  Futures  Group, 
an  international  consulting  firm  in 
Glastonbury,  Conn.  She  can  be  reached 
at  sgrandpierre@tfg.com. 
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How  The  Company 
That  Upgrades  Y>ur  People 
Can  Help  You  Upgrade 
Your  Whole  Company. 


Our  technical  training  keeps 
developers  current  —  and 
your  company  competitive. 


Multimedia-based  courseware  We  can  also  help  you  jump  into 

brings  our  proven  training  Windows  95  without  missing  a  beat, 

methods  to  the  desktop. 


Struggling  with  new  software?  One  \ 
day  of  our  instructor-led  training 
can  increase  productivity  30%. 


Looking  for  one  company 
to  handle  all  your  training? 
We're  the  logical  choice. 


A/etworks,  groupware,  user 
productivity  -  they  all  have  a  direct 
impact  on  your  company’s  competi¬ 
tive  position.  That’s  why  ExecuTrain 
offers  the  Total  Training  Solution. 

It  includes  a  wide  array  of 
instructor-led  courses  on  today’s  most 
popular  software.  Plus  interactive 
multimedia  training  using  the  same 
proven  courseware  and  methodology 
as  our  instructor-led  classes.  And  our 


expert  technical  training  gives  your 
development  staff  the  new  skills  they 
need  to  work  efficiently  in  today’s 
fast-paced,  decentralized  environment. 

But  the  total  solution  doesn’t  stop 
there.  We  provide  customized  courses 
that  fit  your  special  needs.  Course 
development  for  your  proprietary 
software.  Free  phone  support  for 
instructor-led  desktop  applications 
courses.  A  full  money-back  guarantee. 


And  consistent,  quality  training  at 
more  than  135  locations  worldwide. 

So  no  matter  where  you  are,  you 
can  upgrade  your  entire  company  by 
working  with  just  one  company: 

^ExecuTrain 

The  Computer  Training  Leader 

1-800-535-9479  x909 

Web  Site: http .YAvwxv.  executrain.  com 


©  1995  ExecuTrain  Corporation.  All  Rights  Reserved.  ExecuTrain  is  a  registered  trademark  of  ExecuTrain  Corporation. 


ThinkTank 

BY  TOM  DAVENPORT 

The  Future  of  Knowledge  Management 


WHEN  WE  THINK 

of  how  knowledge 
will  be  managed  in  10 
years,  all  sorts  of  fu¬ 
turistic  images  come 
to  mind.  There  will  be  Superfast  Eth¬ 
ernet  jacks  on  every  knowledge 
worker’s  neck  allowing  knowledge 
downloads.  Our  heads  will  have 
swelled  in  “Brainiac”  fashion  to  con¬ 
tain  the  increased  knowledge  of  the 
new  millennium.  Intelligent  agents 
will  cruise  the  InterlnterNet,  seek¬ 
ing  out  juicy  bits  of  knowledge  wher¬ 
ever  they  hide.  Pocket-sized  “knowl¬ 
edge  appliances”  will  pull  relevant 
knowledge  from  wireless  networks 
and  display  it  on  our  glasses. 

Even  if  you’re  a  Harry  Houdini, 
however,  don’t  hold  your  breath  until 
this  vision  becomes  a  reality.  The 
most  common  mistake  made  by  fu¬ 
turists  is  to  overstate  technology 
progress.  Technology  changes  will 
be  incremental,  and  we’ve  already 
heard  about  most  of  the  technologies 
that  will  be  widespread  in  2005. 

The  two  currently  leading  tech¬ 
nologies  for  knowledge  manage¬ 
ment — Lotus  Notes  and  the  World 
Wide  Web — will  essentially  merge, 
with  database,  replication  and  discus¬ 


sion  capabilities  combining  with  hy¬ 
pertext  and  multimedia  features.  Hy¬ 
pertext  knowledge  bases  will  become 
capable  of  generating  their  own  link¬ 
ages  to  other  documents.  Agents  will 
be  available,  but  usage  will  be  re¬ 
stricted  by  security  concerns.  The 
most  popular  form  of  agent  will  per¬ 
form  keyword  searches — no  big  ad¬ 
vance  over  today.  Finally,  the  prob¬ 
lems  that  firms  have  today  with 
security,  7-by-24  operations  and  re¬ 
mote  access  to  knowledge  databases 
will  largely  be  resolved  by  2005. 

Expert  systems  and  neural  net¬ 
works  are  already  being  abandoned 
today,  so  it  takes  no  Karnac  the  Mag¬ 
nificent  to  predict  that  they  won’t  be 
a  major  force  in  future  knowledge 
management.  Good  old  algorithmic 
logic  programs  will  be  the  workhors¬ 
es  of  knowledge  management,  but 
they  will  be  contained  in  object-ori¬ 
ented  modules  for  easy  maintainabili¬ 
ty.  Individual  programs  will  specialize 
in  specific  knowledge  functions,  e.g., 
diagnosis,  configuration  or  prediction. 

But  the  most  dramatic  improve¬ 
ments  in  knowledge  management  ca¬ 
pability  over  the  next  10  years  will  be 
human  and  managerial.  In  the  next 
couple  of  years,  knowledge  manage¬ 


ment  will  take  off  as  a  management 
enthusiasm.  It  will  be  fueled  by  some 
studies  or  even  examples  that  demon¬ 
strate  a  linkage  between  knowledge 
management  and  economics — re¬ 
duced  costs  or  increased  revenues. 
Every  major  consulting  firm  will 
(darn  near  already  does)  have  a 
knowledge  management  consulting 
service.  The  trickle  of  titles  like  Chief 
Knowledge  Officer,  Intellectual  Capi¬ 
tal  Asset  Manager  and  VP  of  Knowl¬ 
edge  Transfer  will  turn  into  a  flood. 

What  will  all  these  people  do  to  fa¬ 
cilitate  the  management  of  knowl¬ 
edge?  The  smart  ones  will  eschew 
faddistry  and  lay  the  groundwork  for 
knowledge  management.  They  will 
address  all  of  the  key  knowledge 
management  resources — not  only 
technology  but  also  people,  content 
and  economics.  They  will  manage  all 
stages  of  the  knowledge  manage¬ 
ment  process  from  creation  to  use.  In 
most  of  the  process  steps,  there  are 
already  exemplary  firms  that  have 
made  dramatic  progress  on  aspects 
of  knowledge  management.  In  1995, 
they  are  bellwethers;  in  2000,  their 
approaches  will  be  commonplace. 

Since  knowledge  is  information 
that  is  highly  valued  by  people  and  has 
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PHOTOS  BY  WYATT  MCSPADDEN 


Solstice  lets  you  control  Network  without  leaving  your  desk. 


Now  you  can  have  all  the  benefits  of  distributed  computing  with  centralized  control.  And  save  huge  amounts 
of  administration  time  and  money.  Because  our  Solstice"  AutoClient”  solution  eliminates  almost  all  individual 
desktop  administration.  And  puts  desktop  management  on  the  server,  where  it  belongs.  You  load  the  operating 
system  and  software  only  once,  and  desktops  access  it  as  needed.  You  maintain  and  troubleshoot  from  one 
location.  You  eliminate  desktop  backups  and  data  restoration.  And  Solstice  AutoClient  reduces 
network  traffic  so  dramatically  that  each  server  can  handle  up  to  three  times  more  clients.  Without 
sacrificing  desktop  performance.  Contact  us  at  http://www.sun.com/  or  1-800-SUNSOFT  prompt  #1.  the  network  is  the  computer- 


01995  Sun  Microsystems.  Inc.  All  rights  reserved  Sun.  Sun  Microsystems,  the  Sun  Logo,  Solstice.  Solstice  AutoClient  and  The  Network  Is  The  Computer  are  trademarks  or  registered  trademarks  of  Sun  Microsystems,  Inc.  in  the  United  States  and  other  countries  SLST.2 


at  some  point  resided  in  someone’s 
brain,  people  are  the  most  important 
resource  in  effective  knowledge  man¬ 
agement.  In  the  future  as  today,  firms 
that  excel  at  knowledge  management 
will  corner  the  market  for  people  who 
are  adept  at  creating  and  using  knowl¬ 
edge.  These  people  will  be  evaluated 
and  rewarded  for  their  knowledge  ac¬ 
tivities.  Managers  will  be  evaluated 
not  only  on  how  “successful”  their  de¬ 
cisions  were  but  also  on  the  knowl¬ 
edge  used  in  making  them.  The  most 
successful  firms  in  the  future  will 
make  knowledge  management  every 
employee’s  responsibility — not  just 
that  of  a  select  few. 

Knowledge  management  in  the 
mid-90s  is  a  matter  of  economic  faith. 
In  the  mid-OOs  (is  that  what  we  will 
call  it?),  it  will  be  a  matter  of  econom¬ 
ic  certainty  for  those  who  succeed 
with  it.  These  companies  will  calcu¬ 
late  not  only  the  costs  of  managing 
knowledge  but  also  the  benefits — in 
bad  decisions  averted,  in  products 
and  services  that  better  meet  cus¬ 
tomer  needs,  and  in  wheels  not  rein¬ 
vented.  Today,  the  lack  of  a  clear  tie 
to  corporate  economics  is  holding 
back  the  concept  of  knowledge  man¬ 
agement.  In  the  future,  at  least  some 
firms  will  have  made  the  connection 
between  knowledge  and  money. 

Several  key  processes  govern  how 
knowledge  management  works  on  a 
day-to-day  basis.  They  include  how 
knowledge  is  created  by  or  extracted 
from  employees,  how  it  is  distributed 
and  accessed,  and  how  it  is  trans¬ 
ferred  or  lodged  in  new  brains  and 
applied  to  business  problems  and  de¬ 
cisions.  Again,  all  of  these  processes 
are  found  today  in  some  leading 
firms;  they’ll  be  commonplace  to¬ 
morrow  and  highly  refined  in  the 
firms  that  have  them  today. 

Knowledge  creation  is  probably 
best  performed  today  by  universi¬ 
ties.  Whether  the  field  is  business  or 
biology,  the  best  creators  of  knowl¬ 
edge  are  academics.  Consequently, 
businesses  seeking  to  master  this 
process  may  form  innovative  part¬ 
nerships  with  universities  in  which 
the  creation  of  applied  knowledge  is 
outsourced  or  done  collaboratively. 

Extracting  knowledge  that  already 


MB.  THE 

FUTURE 

HOLD 

<*<*Most  people  won’t  have  any 
knowledge,  because  they 
could  just  look  everything  up 
in  the  computer.  If  all  the 
computers  in  the  world  shut 
down,  no  one  would  be  able 
to  function  and  everything 
would  just  stop  because  of 
people’s  lack  of  knowledge.” 
-NOAH  P.,  AGE  12 


exists  in  the  minds  of  employees  is  a 
different  type  of  process  for  generat¬ 
ing  knowledge.  With  no  mind-meld- 
ing  on  the  horizon,  future  knowledge 
extractors  will  focus  on  rewards  for 
knowledge,  hiring  good  knowledge 
creators  and  providing  easy-to-use 
tools  for  capture.  There  are  also  cul¬ 
tural  and  political  barriers  to  knowl¬ 
edge  extraction;  I’ll  share  my  knowl¬ 
edge  with  you  if  you  won’t  steal, 
misrepresent  or  misuse  it.  The  firms 
that  are  best  at  extracting  knowl¬ 
edge  are  consultancies,  particularly 
Andersen  Consulting  and  McKinsey. 
The  former  emphasizes  the  use  of 
extraction  technology,  specifically 
Lotus  Notes;  McKinsey  &  Co.  Inc. 
emphasizes  hiring  and  promoting 
the  right  people. 

IN  THE  ROSY  FUTURE  I 

envision,  categorization  and  or¬ 
ganization  of  knowledge  will  be 
a  core  competence  for  every 
firm.  This  will  require  strategic 
thinking  about  what  knowledge  is  im¬ 
portant;  development  of  a  knowledge 
vocabulary  (and  a  thesaurus  to  ac¬ 
commodate  near  misses);  prolific  cre¬ 
ation  of  indices,  search  tools  and  nav¬ 
igation  aids;  and  constant  refinement 
and  pruning  of  knowledge  categories. 
Knowledge  editors  will  have  to  com¬ 
bine  sources  and  add  context  to 
transform  information  into  knowl¬ 
edge.  In  the  future,  the  scarce  com¬ 


modity  in  knowledge  management 
will  be  attention.  No  one  firm  does  all 
these  things  well  today,  but  the  skills 
to  do  them  are  most  commonly  found 
among  librarians  and  print  journal¬ 
ists.  Teltech  Corp.  does  a  good  job  of 
organizing  expert  knowledge;  Trilogy 
Development  Group  organizes  prod¬ 
uct  knowledge  well. 

How  do  we  get  the  stuff  from 
knowledge  repository  to  knowledge 
user?  Technology  plays  a  big  role  in 
this  distribution  process,  of  course, 
and  will  continue  to  do  so.  Firms 
need  to  convert  from  an  information 
push  strategy,  in  which  we  ship  in¬ 
formation  and  knowledge  to  those 
who  might  be  interested  in  them,  to 
a  pull  strategy.  Those  who  need 
knowledge  must  seek  it,  and  some¬ 
one  should  be  trying  to  make  it  easy 
for  them.  Hewlett-Packard  Co.  has  a 
head  start  on  the  future  in  this  area; 
the  information  design  firm  InForm 
Inc.  also  focuses  on  information  pull. 

But  knowledge  management  in  the 
future  will  involve  more  than  distri¬ 
bution  and  access.  Knowledge  trans¬ 
fer  means  ensuring  that  someone  re¬ 
ceives  and  uses  the  knowledge  in 
question.  Successful  knowledge 
transfer  involves  neither  computers 
nor  documents  but  rather  interac¬ 
tions  between  people.  If  you  want  me 
to  absorb  your  knowledge,  then 
spend  time  with  me,  work  with  me, 
do  my  job  and  let  me  do  yours.  The 
more  time  together  the  better.  Who 
transfers  knowledge  well  today? 
Sematech  Inc.  generates  knowledge 
for  the  entire  semiconductor  industry 
and  works  relentlessly  to  transfer  it, 
and  National  Semiconductor  Corp. 
transfers  fabrication  technology  well. 

Knowledge  management  success 
in  the  future,  then,  belongs  not  to 
the  quick  or  the  technically  adept 
but  to  the  long-term  investors  and 
harvesters  across  multiple  fronts.  If 
you  want  to  be  good  at  managing 
knowledge  in  the  future,  now  is  a 
good  time  to  start.  BE! 


Thomas  H.  Davenport  is  a  professor 
and  director  of  the  Information  Man¬ 
agement  Program  at  the  University  of 
Texas  in  Austin.  He  can  be  reached  at 
Tdav@notes.bus.utexas.edu. 
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Are  you  involved  in  management  or  development  of 
World  Wide  Web  utilization  at  your  organization? 

□  Yes  □  No 

Which  of  the  following  best  describes  your  title 
within  your  organization?  (Check  one  only) 

□  1.  Webmaster 

□  2.  CEO,  President,  Owner,  Partner,  General  Manager 

□  3.  CIO/VP  of  Information  Systems/MIS/DP 
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□  5.  VP/Dir/Mgr  of  Networking  &  Communications 

Systems 

□  6.  CFO/VP/Dir  Finance/Controller 
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□  8.  VP/Dir/Mgr  Accounting 
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□  3.  Networking/LAN  management 
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Corporate  Management 

□  6.  Executive  management 
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□  8.  Financial  management 

□  9.  Engineering  management 

□  10.  Operations  management 

□  99.  Other  (Please  specify)  _ 

Which  of  the  following  best  describes  your 
organization’s  industry  or  function?  (Check  one  only) 

□  1.  Manufacturer  of  Computers,  Communication 

or  Peripheral  Equipment 


□  2.  Manufacturer  of  other  products/processes  not 
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□  3.  Finance:  Banking 

□  4.  Finance:  Insurance 
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□  6.  Wholesale  or  Retail  Trade 

□  7.  Government:  Federal,  State  or  Local 

□  8.  Military 

□  9.  Transportation:  Land,  Sea  or  Air 

□  10.  Education:  College,  University,  Library, 

Secondary,  Other 

□  11.  Health  Care/Pharmaceuticals/Medical  Services 

□  12.  Utility:  Communications 

□  13.  Utility:  Electric,  Gas,  Sanitation 

□  14.  Accounting  or  Legal  Services 

□  15.  Online  Product  and  Service  Provider 

□  16.  Communications:  Publishing,  Broadcast, 

Advertising,  Public  Relations 

□  17.  VAR,  VAD,  Systems  Integrator 

□  18.  Computer  and  Data  Processing  Services  and  Software 

□  19.  Business  Services  (other  than  computer) 

□  20.  Research  and  Development 

□  21.  Aerospace/Defense  Contractor 

□  22.  Mining/Construction/Petroleum/Refining/Agriculture 

□  99.  Other  (Please  specify)  _ 

What  is  the  total  number  of  employees: 

(Check  one  only  in  each  column ) 


In  your 

At  this 

entire  org. 

location 

1. 

>5000 

□ 

1.  □ 

2. 

1001-5000 

□ 

2.D 

3. 

500-1000 

□ 

3.D 

4. 

<500 

□ 

4.D 

What  are  the  total  annual  revenues  of  your  entire 
organization?  (Check  one  only) 

□  1.  Over  $1  Billion  □  3.  $101  to  $500  Million 

□  2.  $501  Million  to  □  4.  $25  to  $100  Million 

$1  Billion  □  5.  Under  $25  Million 


Approximately  how  much  will  your  organization 
spend  in  the  next  12  months  on  computers,  software, 
equipment  and  services  for  World-Wide  Web  imple¬ 
mentation?  (Check  one  only) 

□  1.  More  than  $1,000,000  □  4.  $25,000  to  99,999 

□  2.  $500,000  to  $999,999  □  5.  Less  than  $25,000 

□  3.  $100,000  to  $499,999 

In  which  ways  are  you/will  you  be  involved  in 
World-Wide  Web  development  at  your  organization? 

( Check  all  that  apply) 

□  1.  Specify,  recommend,  or  purchase  products  and  services 

used  in  Web  development 

□  2.  Develop  Web  content  and  applications 

□  3.  Strategic  planning  of  Web  projects 

□  4.  Manage  the  Web  staff  and  activities 

□  5.  None  of  the  Above 

Which  of  the  following  are  currently  in  use  or 
planned  for  use  in  your  organization? 

( Check  all  that  apply) 

CLIENT  OPERATING  SYSTEMS 

□  1.  DOS 

□  2.  Macintosh 

□  3.  MVS 

□  4.  OS/2 

□  5. 0S/400 

□  6.  UNIX  (any  variety) 

□  7.VM 

□  8.  VMS 


SERVER/NET  OPERATING  SYSTEMS 

□ 

1.  Apple 

□ 

7.  Novell-Netware 

□ 

2.  Banyan-Vines 

□ 

8.  Windows  NT 

□ 

4.  IBM-LanServer 

□ 

9.  Other  (Please  specify) 

□ 

5.  IBM-PC  Lan 

□ 

6.  Microsoft- 

□ 

99.  NONE  OF  THE  ABOVE 

LanManager 

PROTOCOLS 

□ 

1.  TCP/IP 

□ 

8.  X.25 

□ 

2.  0SI 

□ 

9.  NFS  (Sun) 

□ 

3.  SNAf/BAfj 

□ 

10.  NetView 

□ 

4.  Appletalk 

□ 

12.  SNMP 

□ 

5.  DECNet 

□ 

13.  Other  (Please  specify) 

□ 

6.  IPX/SPX  (Novell) 

□ 

7.  NetBIOS 

□ 

99.  NONE  OF  THE  ABOVE 

10.  Which  commercial  Internet  access  providers  do 
you  currently  use  or  plan  to  use  in  the  next  12  months? 
( Check  all  that  apply) 


Currently  Within  next 


12  months 

1. 

A0L 

□ 

1.  □ 

2. 

AT&T 

□ 

2.D 

3. 

BBN 

□ 

3.D 

4. 

CompuServe 

□ 

4.D 

5. 

GEIS 

□ 

5.D 

6. 

IBM  Global  Network 

□ 

6.  □ 

7. 

MCI 

□ 

7.D 

8. 

Microsoft 

□ 

8.D 

9. 

Netcom 

□ 

9.D 

10. 

Prodigy 

□ 

10.  □ 

11. 

PSI 

□ 

11. □ 

12. 

Sprint 

□ 

12.  □ 

13. 

U  B  Networks 

□ 

13.  □ 

14. 

UUNET 

□ 

14.  □ 

15. 

Other  (Please  specify) 

99. 

NONE  OF  THE  ABOVE 

□ 

99.  □ 

□  9.VSE 

□  10.  Windows  3.X 

□  11.  Windows  NT 

□  12.  Windows  95 

□  13.  Other  ( Please  specify) 


□  99.  NONE  OF  THE  ABOVE 


(OVER,  PLEASE  ►  ►; 


Please  check  below  all  the  products  and  services 
that  you  help  acquire,  either  through  approval,  plan¬ 
ning,  recommendation  or  specification. 

( Check  all  that  apply) 

COMPUTERS/PERIPHERALS 

□  1.  Desktop  PCs/Notebooks 

□  2.  PC  Servers 

□  3.  Workstations 

□  4.  Unix  Servers 

□  5.  RISC  Server 

□  6.  Monitors 

□  7.  Printers 

□  8.  Storage/Tape  Drives 

□  9.  CDROM  Drives 

□  10.  UPS 

INTERNETWORKING/LANS 

□  11.  Local  Area  Networks 

□  12.  Network  Operating  Software  (NOS) 

□  13.  LAN  Servers 

□  14.  Bridges/Routers/Gateways 

□  15.  Intelligent  Hubs/Hubs 


WIDE  AREA  NETWORKING/INTERNET  ACCESS 

□  16.  Modems 

□  17.  PCMCIA  Modems 

□  18.  T-1/T-3  Multiplexers 

□  19.  T-1/T-3  Services 

□  20.  Fractional  T-1  Services 

□  21.  Dedicated  Lease  Lines 

□  22.  56  Kbps  Services 

□  23.  ISDN  Services 

SOFTWARE 

□  24.  Email/Workgroup 

□  25.  Database  Servers 

□  26.  PC  Databases/Front  End 

□  27.  Communications/Remote  Access  Software 

□  28.  Image/Document  Management  Software 

□  29.  Video  Conferencing 

□  30.  Multimedia 

WEB  SOFTWARE 

□  31.  Web  Browsers 

□  32.  HTML  Authoring  Tools 

□  33.  VRML  Authoring  Tools 

□  34.  Web  Publishing  Tools 


□  35.  Search  Tools/Engines 

□  36.  Encryption  Software 

□  37.  Firewalls/Security 

□  38.  Transaction  Processing 

□  39.  Consulting  Services 

□  40.  Outsourcing 

□  41.  Other  (Please  specify) 

□  99.  NONE  OF  THE  ABOVE 


Which  of  the  following  publications  do  you 
receive  addressed  to  you  personally? 

( Check  all  that  apply) 

□  1.  Interactive  Age  □  4.  NetGuide 

□  2.  Interactive  Week  □  5.  WebWeek 

□  3.  Internet  World  □  6.  Wired 
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only  known.  Well,  here’s  a  tip:  Advanced  Micro  Devices  is  a  leader  in  the 


booming  market  for  flash  memory.  With  its  ability  to  electrically  erase, 
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WILL  THE 


FUTURE 

HID 

I.  T.  IH  THE  HEKT  MILLENNIUM 


PHOTO  BY  LOGAN  SEALE 


USED  TO  BE  SOMETHING  YOU 

strained  your  eyes  to  see;  now  it’s 
something  you  stumble  over  while 
racing  from  one  innovation  to  the  next.  It  took  over  a  century  for  the  Industrial 
Revolution  to  reach  the  United  States  after  the  invention  of  the  steam  engine 
by  Scotsman  James  Watt.  But  the  transformations  caused  by  advances  in  infor¬ 
mation  and  communications  technologies  are  happening  almost  as  soon  as  we 


can  imagine  them.  And  with  the  Internet  and 
the  World  Wide  Web,  geography  sets  no  lim¬ 
its  on  where  innovation  can  happen  or  where 
its  effects  will  be  felt. 

This  is  cause  for  great  excitement,  and 
great  fear.  Think  of  the  Industrial  Revolution 
giving  rise  to  sophisticated  national  and  inter¬ 
national  transportation  systems,  which  in 
turn  gave  rise  to  the  suburbs  and  the  great 
urban  centers.  Now  try  to  imagine  the  poten¬ 
tial  impact  of  a  global  information  infrastruc¬ 
ture  dissolving  the  miles  between  those  cities 
and  suburbs  such  that  the  movement  of 
things  becomes  secondary  to  the  movement 
of  ideas.  The  possibilities  are  beyond  our  ken. 

In  putting  together  this  issue  of  CIO,  we 
concluded  that — considering  the  pace  with 
which  technology  is  driving  change — 15 
years  out  was  about  as  far  as  we  could  look. 
For  that  reason  (and  figuring  that  most  of  our 
readers  will  probably  still  care  about  this  stuff 
in  2010,  even  after  they’ve  all  been  appointed 
CEO  or  found  new  life  as  the  creator  of  some 
high-tech  startup),  we  restricted  ourselves  to 
that  time  frame. 

While  much  about  the  future  is  speculative, 
some  things  are  clear.  For  instance,  just  about 
everything  and  everybody  will  be  connected, 
and  there  will  be  a  lot  more  intelligence  going 
around — whether  you’re  talking  knowledge 
workers  collaborating  globally  or  smart  devices 
communicating  with  each  other  and  with  peo¬ 
ple.  When  you  can  imbed  a  computer  chip  into 
practically  anything  for  as  little  as  $2,  the  possi¬ 
bilities  are  limitless.  In  fact,  says  MIT’s 
Michael  Schrage,  there  will  be  such  an  abun¬ 
dance  of  “computational  riches”  that  we’ll  place 
a  higher  value  on  tools  and  techniques  that  pro¬ 
vide  constraints  than  on  those  that  offer  greater 
informational  opportunities. 

What’s  also  clear  is  that  some  companies  are 
going  to  find  it  hard  to  keep  up.  “The  corporate 
graveyard  will  be  strewn  with  the  bodies  of  com¬ 
panies  that  don’t  understand  how  to  make  the 


shift,”  says  Schrage  in  our  futurists’  panel,  be¬ 
ginning  on  Page  42.  “Many  of  them  will  be  the 
leaders  of  the  old  because  leaders  of  the  old  of¬ 
ten  have  the  most  difficulty  embracing  the  new.” 

During  the  months  that  we  worked  on 
this  project,  we  tapped  into  the  thoughts 
of  business  and  technology  visionaries 
and  explored  some  Pretty  Big  Issues.  And  as 
we  mulled  over  the  material  we  had  gathered, 
we  started  to  wonder  what  the  next  genera¬ 
tion  might  have  to  say  about  all  this.  To  find 
out,  Associate  Editor  Alice  Dragoon  went  to 
the  Michael  Driscoll  School  in  Brookline, 
Mass.,  and  asked  members  of  a  fourth-grade 
and  two  seventh-grade  classes  to  imagine 
themselves  in  the  year  2010  and  to  consider 
the  following  questions:  What  is  your  office  or 
your  job  like,  and  how  is  it  different  from  the 
way  things  were  in  1995?  If  you  were  starting 
a  company,  what  kind  of  company  would  it  be? 
What  is  the  most  exciting  thing  about  the  fu¬ 
ture  and  why?  What  is  the  scariest  thing  about 
the  future  and  why?  Computer  Specialist 
Ann  Koufman  and  fourth-grade  teacher 
Marcy  Prager  oversaw  the  project. 

The  students’  comments  were  so  com¬ 
pelling  that  we  decided  to  make  them  the  uni¬ 
fying  element  for  the  entire  issue.  These  kids 
not  only  know  what  is  happening  in  technolo¬ 
gy  and  the  world  around  them,  they  are  also 
thinking — hard — about  the  implications  of 
these  trends.  They  wonder  if  virtual  connec¬ 
tions  will  promote  actual  isolation,  and 
they’re  concerned  with  issues  of  privacy  and 
overpopulation.  They  also  have  some  great 
ideas  for  new  products  and  services.  You’ll 
find  their  thoughts  sprinkled  throughout  the 
articles  contained  herein. 

If  you  enjoy  this  special  issue  of  CIO  maga¬ 
zine,  please  visit  our  Web  site  at  http:// 
www.cio.com/ CIO  for  more  about  what  the  fu¬ 
ture  has  in  store. 

-Abbie  Lundberg,  Editor 


('<i,By  2010,  I’m  sure 
we  will  already  be 
very  changed,  and 
it’s  frightening.” 

-DAPHNE  P.,  AGE  12 

ul  think  people 
make  much  too 
big  a  deal  about 
the  future.” 

-ANNAS.,  AGE  12 
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FUTURISTS'  PANEL 


UIHAT 

HILL  HE 

FUTURE 

HOLD 

uThe  Earth  will  get 
too  crowded 
because  there  will 
be  some  medicine 
to  make  you  live 
longer.  Maybe 
people  won’t  even 
die.  If  that 
happened,  you 
might  have  to  live 
on  another  planet. 

I  would  hate  that 
because  of  these 
questions:  What 
would  we  eat? 
Would  I  get  split 
up  from  my  family? 
Would  there  be 
strange  creatures? 
All  of  these  things 
would  make  me 
terrified.  I  hope 
this  never  will 
happen  in  the 
future.” 

-RORY  B.,  AGE  9 


The 

Yelloui  Brick 
Road 


We  may  not  know  what  lies  at  the  end  of  this  path  we’re  on, 
but  one  thing’s  for  sure — this  definitely  isn’t  Kansas  anymore 


ns  WE  PEER  INTO  THE  FUTURE,  what  do  we  see?  A  hazy  picture  in 
which  technology  amplifies  the  good  and  bad  changes  it  already  has 
wrought.  New  products  will  make  life  interesting,  faster  paced  and 
maybe  even  a  little  simpler.  Companies  will  have  easy  access  to 
more  market  information  than  ever;  consumers  will  select  from  an  in¬ 
creasingly  large  and  customizable  palette  of  options.  Many  companies  will 


fail,  and  new  ones  will  rise  quickly  to  take 
their  place.  Information  will  flow,  but  pri¬ 
vacy  will  be  shattered.  New  freedoms  will 
arise,  and  unheard-of  restrictions  will  be 
imposed.  To  get  at  the  heart  of  some  of 
these  issues,  CIO  Contributing  Writer 
Lynda  Radosevich  asked  a  panel  of  lead¬ 
ing  business  thinkers  to  address  changes 
that  are  likely  to  occur  within  the  next  10 
or  15  years. 


Y  dUl  ddlTU  is  a  renowned  futurist  and 
a  director  at  The  Institute  for  the  Future, 
a  Menlo  Park,  Calif,  think  tank. 

INEXPENSIVE  MICROPROCESSORS  shaped 
the  1980s.  The  1990s  were  shaped  by 
inexpensive  lasers,  which  led  to  disk- 
based  multimedia  and  fiber-optic  telecom¬ 
munications.  The  third  shift,  made  possible 
by  stuff  like  MEMS  [MicroElectrical  Me¬ 
chanical  Systems]  technology,  will  be  about 
giving  our  devices  eyes  and  ears. 

Cheap  sensors  will  lead  into  a  world  of 
“smartifacts”:  intelligent  artifacts  that 


know  the  world  around  them.  This  stuff  is 
so  cheap  that  it  will  invite  whimsical  uses. 
You  can  get  TV  cameras  today  that  are 
slightly  larger  than  a  walnut  and  cost  a  few 
tens  of  dollars.  Well,  combine  them  with 
MBone  on  the  Internet  and  you  could 
have  cameras  looking  at  traffic  at  all  the 
major  intersections  in  a  city.  You  could  set 
up  a  little  agent  in  your  Internet  browser 
in  the  morning  to  monitor  traffic  flows  by 
scanning  those  cameras.  You  can  almost 
do  this  today  in  California.  Caltrans  has  a 
Web  page  map  of  San  Diego  that  reads  the 
sensors  in  real-time  off  the  freeways  and 
reports  traffic  speeds  [see  “The  Highway 
Patrol,”  CIO,  Dec.  1,  1995].  Or  maybe 
you’ll  capture  the  data  and  use  a  modified 
H.261  [video  compression/decompres¬ 
sion]  wireless  standard  to  get  medium- 
resolution  video  images  sent  to  a  hand¬ 
held  video  monitor  in  your  car.  Devices 
capable  of  doing  this  exist  today. 

After  sensor  technology,  it’ll  be  wire¬ 
less.  Wireless  has  intrinsic  limitations — 
one  fiber-optic  strand  has  more  bandwidth 
than  the  entire  radio  spectrum.  So  it  won’t 
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MORE  BANDWIDTH  doesn’t  mean  better 
communication,  i  can  pick  up  this  phone  and 
I  can  call  Paris,  France.  I  can  call  anywhere 
in  the  world.  But  the  fact  that  I  don’t  speak 
French  sort  of  reduces  the  value  of  that 
for  me.  -michael  schrage 


1995,  people 
did  not  have 
nuclear-powered 
computers  like  in 
20 1 0.  There  were 
no  robot  cars  or 
electromagnetic 
floppy  disks. 
There  were  no 
computer  chips 
to  insert  in  your 
skull.  The  world 
did  not  have 
artificial  food 
creators  or  home 
gene  slicers.” 

-ANDREW  S.,  AGE  9 


Get  ready  for  a  world  of  "smart"  items:  hard  goods  that  sense  what 
you  need  and  help  you  get  it.  Bones  that  can  tell  you  whaf  s  in  them. 
Hew  products  that  will  lead  to... 


be  using  radio  to  the  exclusion  of  fiber  or 
traditional  cable,  but  maybe  it’ll  be  short 
hop  radio,  the  last  100  feet  somewhere. 
PCS  [personal  communications  service]  is 
just  a  microcell  cellular  system.  The  mo¬ 
ment  it  goes  digital,  you  can  do  all  sorts  of 
interesting  things  with  it. 

For  instance,  imbed  a  cheap  sensor  into 
the  box  carrying  a  stereo  system  that’s  be¬ 
ing  delivered.  The  last  thing  the  Federal  Ex¬ 
press  guy  does  before  he  delivers  it  is  use 
his  little  handheld  device  and  wireless  tech¬ 
nology  to  poll  the  chip  in  what’s  now  a 
smart  box  and  say,  “Did  you  get  handled 
badly?”  The  smart  box  says,  “No  siree,  Bob. 
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Nobody  dropped  me.” 

These  are  just  random  ideas,  and  they’re 
not  very  exciting  ones,  but  in  10  to  20  years, 
when  this  stuff  is  cheap,  entrepreneurs  with 


shoestring  budgets  and  little  adult  supervi¬ 
sion  are  going  to  come  up  with  great  ideas 
for  it. 


The  IBM  Global  Network  lets 
Wedgwood  keep  its  master  crafts¬ 
people  woj'king  together  in  Britain, 
while  still  servicing  customers  in 
cities  and  towns  in  seventy  countries. 

Customer  questions  about  pat¬ 


terns  and  availability  can  be 
quickly  answered.  Orders  can  be 
placed.  Quality  control  for  the 
handcrafted  china  is  more  easily 
maintained. 

In  all,  the  IBM  Global  Network 


Wedgwood  is  a  registered  trademark  ol  Wedgwood  Limited,  Barlaston.  Stoke-on-Trent.  England,  IBM  is  a  registered  trademark  and  Solutions  tor  a  small  planet  is  a  trademark  of  International  Business  Machines  Corporation  The  IBM  home  page  can  be  found  at  http://wwwibm.com  ©1995  IBM  Corporation 


IN  THE  TRADITION-RICH 
neighborhoods  of  New 
Orleans,  a  global  network 
unites  a  passionate  love  of 
china  with  the  centuries-old  home 
of  Wedgwood. 


lets  Wedgwood  keep  their  tradi¬ 
tional  home  while  giving  them 
the  reach  of  a  global  corporation. 
To  see  what  IBM  can  do 


to  improve  your  competitiveness, 
call  1  800  IBM-3333,  ext.HA035. 


Or  visit  our  home  page  at  http:// 
ivww.ibm.com/globalnetwork 


Solutions  tor  a  small  planet 


Settings 


^Cars  would 


...neui  mays  of  listening  to  the  market  and  letting  consumers  pick 
from  euer-more  customized  services  and  products,  uihich  in  turn 


drive  themselves. 
There  would  be 
no  car  accidents 
of  any  kind.  Cars 
could  fly,  swim 
and  drive  over 
snow  and  sand. 
You  would  have 
to  select  which 
way  you  wanted 
to  travel,  and  the 
car  would  obey. 
Also,  cars 
wouldn’t  pollute 
because  we 
would  have 
found  some 
other  way  to 
propel  them.” 


provide  instant  feedback  until... 


Ilincent  Barabba  is  general 

manager  of  the  General  Motors 
Strategic  Decision  Center  and 
author  of  Meeting  of  the  Minds: 
Creating  the  Market-Based  En¬ 
terprise  (Harvard  Business 
School  Press,  1995). 


IN  THE  NEAR  FUTURE,  com¬ 
panies  will  be  able  to  listen 
to  customers  online  more 
than  they  have  in  the  past.  In 
GM’s  case,  we  can  use  mo¬ 
bile  positioning  satellite  tech¬ 
nology  and  such  to  provide 
customized  services.  For  ex¬ 
ample,  you  could  activate  a  ser¬ 
vice  that  would  alert  the  closest 
emergency  vehicle  if  you  were  in 
an  accident  and  the  airbag  were  de¬ 
ployed.  Or,  if  you  were  lost  and  you  had 
a  navigation  system  in  your  vehicle, 
there’s  no  reason  why  we  couldn’t  pin¬ 
point  where  you  were  relative  to  where  you 
wanted  to  go.  The  nice  thing  about  technolo¬ 
gy  is  that  you  could  build  the  enabling  capa¬ 


-ANNAS.,  AGE  12 


bility  within  every  vehicle  but  just  activate 
the  features  for  which  the  customer  is  will¬ 
ing  to  pay. 


We  will  be  able  to  directly  determine  the 
rate  at  which  customers  acquire  these  ser¬ 
vices,  the  types  of  customers,  their  rate  of 
usage,  etc.  In  addition,  we  will  be  able  to  di¬ 
agnose  the  customer’s  vehicle  while  it’s  be¬ 


ELECTRONIC  COMMERCE  is  at  least  two  years 
away  from  takeoff.  Details  still  have  to  get 
worked  out:  encryption  systems  that  really 
work,  standards  for  digital  cash  and  all 
that.  Then  it's  going  to  follow  a  diffusion 
curve.  Parts  of  it  will  happen  quickly,  and 
other  parts  will  be  astonishingly  slow  to 
happen  even  though  it  makes  perfect  sense. 

-PAUL  SAFFO 


ing  driven.  The  customer  sends  a  message 
to  a  central  location,  which  sends  back  a  di¬ 
agnosis.  That’s  good  for  customers  because 
they  know  what’s  going  on  in  their  cars 
without  having  to  go  into  the  repair  station. 
It’s  good  for  us  because  we’re  now  capturing 
the  knowledge  of  what’s  happening  to  our 
vehicles  while  they’re  being  used. 

Today’s  technology  is  capable  of  perform¬ 
ing  many  of  these  services.  The  key  issue  is 
designing  the  capability  into  the  design  and 
manufacturing  process  and  building  the  sales 
volumes  that  make  these  services  more  af¬ 
fordable.  You’ll  see  some  of  these  things  be¬ 
fore  next  year  is  over.  The  question  is  how 
fast  will  you  see  them  generally  applied.  I 
don’t  think  anyone  has  a  correct  answer  to 
that  yet,  but  it’s  certainly  before  the  end  of 
the  century. 
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THINKING 


{Zntzxh.iL 


Ttl£  STORAGE 


ISE  St  ( 


WORLD  CLASS  ENTERPRISE  £Z)€0TlCLCj£, 

You  need  a  storage  system  that  can  scale  from 
your  distributed  offices  to  your  data  ware¬ 
house.  One  that  you  can  rely  on  for  continu¬ 
ous  access  to  all  mission  critical  information 
-  and  for  security  of  your  terabytes  of  data. 
One  that  will  not  only  grow  with  you,  but 
will  also  protect  your  investment.  A  RAID 
storage  solution  that  gives  you  tools  to 
centrally  manage  all  of  your  data 
storage.  With  CLARiiON° 
you  have  a  world-class 
disk  array  solution  opti¬ 
mized  to  ensure  that  the 
integrity  and  availability 
of  information  through¬ 
out  the  enterprise  is 
never  compromised. 


ddxtzndzd 


HIGH  AVAILABILITY 

CLARiiON  extends  availability  of  infor¬ 
mation  “outside  the  box”  to  your  servers. 
It  can  support  automatic  failover  capabil¬ 
ities  for  I/O  channels  (Application 
Transparent  Failover- ATF),  and  even 
clustered  server  failover  for  SUN  and 
IBM  with  our  GuardWare™  soft¬ 
ware.  With  CLARiiON,  mission-crit¬ 
ical  information  is  always  available. 


^dPiotzctlon 


m  tSuiUmi 
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FOR  THE  V^/ jlUL  C^UlLUlLl  ENTERPRISE 

Managers  today  need  to  select  the  best  storage  technology. 
That’s  why  we’ve  designed  CLARiiON  to  be  the  premier 
open  storage  system  for  virtually  any  server  and  for  any 
application  environment.  Scalability  was  never  so  easy! 

JK  anactE  your  storage 

Getting  a  hancue  on  data  storage  throughout  your  enter¬ 
prise  is  easier  than  ever.  Our  ArrayGUIde™  software  lets 
you  configure,  monitor  and  manage  all  of  your  CLARiiON 
arrays,  with  just  a  glance  at  a  single  graphical  display. 


INVESTMENT 

We’ve  built  CLARiiON  for  maxi¬ 
mum  scalability  and  flexibility. 
As  your  business  grows  and  infor¬ 
mation  storage  needs  increase, 
CLARiiON  can  easily  expand  with  your  business 
while  on-line.  And  your  vital  information  will  be 
protected  like  never  before.  CLARiiON’s  entire 
family  of  products  provide  the  utmost  in  heteroge¬ 
neous  server  support. 

THE  Dk  LllIzLllCj  IS  CLEAR 


CLARiiON  is  the  most  widely  accepted  storage  solution. 
So  when  you’re  thinking  mission  critical  storage, 
upgradability,  data  integrity,  performance  and  con- 
nectability,  think  CLARiiON,  which  was  chosen  as  “the 
best  RAID  product  of  1995”  by  Network  Computing 
Magazine.*  For  more  information,  our  internet  address 
is  http://www.dg.com  or  call  1-800-67-ARRAY. 


CLARiiON 

Advanced  Storage  Solutions 


CLARiiON  is  a  business  unit  of  Data  General  Corporation.  CLARiiON  is  a  registered  trademark  and  ArrayGUIde  and  GuardWare  are  trademarks  of  Data  General  Corporation.  ©  1995  Data  General  Corporation.  All  other  brands 
and  products  are  registered  trademarks  or  trademarks  of  their  respective  holders.*"The  1st  Annual  Well-Connected  Awards",  Network  Computing,  April  1,  1995. 


...market  cycles  shrink  to  the  point  that  euen  real-time  response 
isn't  good  enough.  To  survive  in  a  digital  economy,  organizations 


<*(*The  walls  will 


mill  have  to  anticipate  horn  to  adapt  themselves  and  change  before 


be  screens  so 
that  you  can  see 
whatever’s  going 
on  anywhere. 
They  will 
also  be  your 
windows,  since 
real  windows 


the  market  does.... 


Don  Tapscott  is  president  of  New 

Paradigm  Learning  Corp.  in  Toronto,  the  au¬ 
thor  of  The  Digital  Economy:  Promise  and 
Peril  in  the  Age  of  Networked  Intelligence 
(McGraw-Hill,  1996),  co-author  of  the  best¬ 
selling  Paradigm  Shift  and  chair  of  the  Al¬ 
liance  for  Converging  Technologies. 


will  be  useless, 
except  to 
show  you  the 
devastation.” 
-ANNAS.,  AGE  12 


1 ITH  THE  SHIFT  to  a  digital  economy,  the 
old  corporation  is  being  disaggregat¬ 
ed.  It’s  being  replaced  by  dynamic 
molecules  and  clusters  of  molecules,  or  indi¬ 
viduals  and  entities,  and  these  really  form 
the  basis  of  economic  activity.  The  nature 
of  the  new  internetworked  business  is  as 
different  from  today’s  command-and-control 
hierarchical  corporation  as  it  was  from  the 
feudal  craft  shop.  It  requires  a  radical 

rethinking  of  the  na¬ 
ture  and  functioning  of 
the  organization  and 
the  relationships  be¬ 
tween  organizations. 

As  we  move  into  a 
digital  economy,  we 

_  must  develop  a  new 

approach  to  changing 
our  businesses  for  success.  Reengineering 
will  be  inadequate  because  it  typically  results 
in  structured  business  processes.  But  in  the 


WE  DON’T  KNOW 
what’s  going  to 
happen  in  the 
future,  because 
it  is  partly  up  to 
our  choices. 

-RICHARD  STALLMAN 


new  economy,  which  is  based  on  knowledge, 
much  work  is  serendipitous,  ad  hoc,  commu¬ 
nicative,  brainstorming,  innovation-oriented 


REAL  ADVANCEMENT  will  be  in  how  we  apply 
technology  we  already  have  to  run  our 
business.  There  is  so  much  technology 
already  out  there  that’s  not  being  used  as 
effectively  as  it  could  be.  Look  at  all  the 
data  mining  tools.  Yet  we  have  very  little  in 
the  way  of  management  thinking  that  can 
apply  those  tools,  mainly  because  the 
technology’s  moving  faster  than  our  ability  to 
understand  it.  -vincent  barabba 


effort  that  doesn’t  lend  itself  well  to  struc¬ 
tured  processes.  Organizations  will  have  to 
create  the  tools  and  the  environment  where¬ 
by  people  can  apply  their  human  ingenuity 
across  geographical  and  time  boundaries  to 
make  breakthroughs  in  wealth  creation. 

In  creating  this  new  organization,  the  per¬ 
son  at  the  top  can’t  necessarily  learn  for  the 
organization  as  a  whole.  Things  are  becom¬ 
ing  too  complicated.  People  are  not  just  cogs 
in  a  process;  they’re  human  beings  and  they 
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have  needs  that  go  beyond  business  process¬ 
es.  High-performance  companies  will  design 
work  systems  where  people  have  whole  jobs 
and  where  they’re  highly  motivated. 

One  example  today  hints  at  the  organiza¬ 
tional  changes  of  the  highly  digitized  future. 
Encyclopaedia  Britannica  was  the  number- 


DON  TAPSCOTT:  Tools 
must  enable  people  to  exploit 
their  omi  ingenuity. 


\ 

b  \ 


one  encyclopedia  company  for  217  years. 
Last  year  it  fell  behind  Microsoft  and  Groli- 
er.  This  is  not  because  people  bought  CDs 
rather  than  encyclopedias.  It’s  because 
computer  companies  like  Compaq  bundled 
a  CD  to  boost  computer  sales.  This  dramat¬ 
ically  changed  the  perceived  value  of  a 
physical  encyclopedia  while  it  introduced 
people  to  the  idea  of  a  multimedia  encyclo¬ 
pedia.  Now  [since  early  1994]  Britannica  is 
boldly  attempting  to  leapfrog  the  others  by 
putting  Britannica  on  the  Net.  You  have  a 
digital,  hot-linked  encyclopedia.  When  you 
enter  it,  it  tells  you  how  to  subscribe.  What 
was  a  book  became  a  subscription,  but  it’s 
now  gone  beyond  that  to  become  a  directo¬ 
ry  to  all  human  information.  It  changed 
from  a  physical  to  a  digital  distribution 
channel.  It  changed  its  market  from  individ¬ 
uals  to  institutions.  And  it  changed  its  en¬ 
tire  organizational  structure  to  correspond 
to  a  new  economy,  which  is  digital. 

The  corporate  graveyard  will  be  strewn 
with  the  bodies  of  companies  that  don’t  un¬ 
derstand  how  to  make  this  shift.  Many  of 


ORGANIZATIONS  RESEMBLE  the  communications 
networks  they  rely  on  to  do  business.  In 
the  telegraph  and  postal  service  age  of  the 
1800s,  companies  had  star-shaped 
structures.  Then  we  had  command-and- 
control  hierarchies,  which  looked  a  lot  like 
phone  networks.  With  the  Internet,  it’s  a 
whole  different  sort  of  beast:  a  web-based 
company.  The  right  metaphors  are  biologic, 
and  the  corporation  structure  as  we  know  it 
will  not  exist  20  years  from  now.  -paul  saffo 


them  will  be  the  leaders  of  the  old  because 
leaders  of  the  old  often  have  the  most  diffi¬ 
culty  embracing  the  new,  and  success  and 
momentum  in  the  old  model  often  become 
your  inertia  in  the  new.  Machiavellian,  vested 
interests  fight  the  change.  But  we’re  moving 
into  a  period  where  the  shakeout  will  happen 
very  rapidly. 


...Companies  mill  use  information  technology  to  facilitate  the 
complex  interrelationships  between  people.  This  mill  enable  them 
to  tap  individuals'  creative  abilities  and,  in  some  cases,  modify 
their  behavior.... 


“The  thing 
that  I  find  the 
most  scary  is  not 
knowing  what 
they  will 
discover  next.” 


-BECKY  T.,  AGE  12 
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philosophy  was  distribution  and 
transmission.  The  question  was, 
“We  have  technology  and  informa¬ 
tion;  how  do  we  distribute  it?”  Or, 
“If  we  have  a  network,  how  do 
we  transmit  it?”  It  was  a  point- 
to-multipoint  distribution  issue. 
In  the  second  stage,  with  the 
rise  of  the  Internet,  peer-to- 
peer  networks  and  client/serv¬ 
er,  we  have  the  notion  of  shar¬ 
ing  information. 

We  are  in  the  beginning  of  the 
next  phase:  using  technology  as  a 
vehicle  to  help  create  ideas,  con- 
w  cepts  and  models  with  other  peo- 
f  pie.  We’re  moving  from  the  notion 
Y  of,  “Here’s  my  information,  what  do 
Y  you  think?”  to  “How  do  we  collaborate 
and  work  together  to  create  shared  mod¬ 
els,  shared  representations  that  we  could  not 
create  on  our  own?”  It’s  about  interactive  re¬ 
lationships  as  opposed  to  distributional  or 
just  sharing  relationships. 

Collaborative  infrastructure  enables  peo¬ 
ple  to  create  things  in  real-time  and  asyn¬ 
chronously  with  other  people.  To  make  a 
crude  analogy,  it’s  what  happens  when  we 
get  three  or  four  people  all  holding  pieces  of 
chalk  in  front  of  a  blackboard.  Or  we  get  four 
or  five  people  all  surrounding  an  industrial 
design  prototype,  a  model  of  some  particu¬ 
lar  product. 

The  challenge  that  we’re  facing  as  we 
scale  up  our  networks  is  how  do  we  scale  up 
our  collaborations,  interactions,  accordingly. 
It’s  easy  to  scale  up  distributional  technolo¬ 
gies.  It’s  not  even  that  difficult  to  scale  up 
sharing  infrastructures  (although  any  Lotus 
Notes  administrator  will  tell  you  it’s  not  that 
easy).  But  to  scale  up  our  collaborative  in¬ 
frastructures  is  going  to  be  very,  very  tough. 

As  much  as  I  am  a  champion  of  collabora¬ 
tive  creativity,  I’m  not  saying  it  will  be  valued 
above  all  else.  It  shouldn’t  be.  It  exists  in  the 
context  of  what  the  organization  is  trying  to 
do.  In  many  organizations,  the  smartest  peo¬ 
ple  will  run  the  company  and  will  use  tech¬ 
nologies  to  extend  their  span  of  control. 
These  technologies  will  become  a  medium 
for  autocracy.  We  will  now  know  who  did 
what  when,  and  we  will  run  our  company  ac¬ 
cordingly.  Many  companies  will  use  these 
technologies  to  further  consolidate  and  cen¬ 
tralize  the  power  at  the  top,  and  people  who 
do  exceptions  will  be  monitored,  audited, 
punished  and  rewarded  accordingly. 


MICHAEL  SCHRAGE 

We  are  starting  to  focus 
on  a  collaborative  infra¬ 
structure. 


^Anybody 
can  find  out 
everything  about 
you  with  a  few 
clicks  of  their 
mouse.  I  don’t 
want  anybody  to 
know  anything 
about  me  unless 
I  tell  them.” 

-SHIRA  G.,  AGE  12 


Michael Schrage  is  a  research  associate 

with  the  MIT  Sloan  School  and  the  MIT 
Media  Lab,  and  author  o/No  More  Teams! 
Mastering  the  Dynamics  of  Creative 
Collaboration  (Doubleday  Currency,  1995). 

Bandwidth  and  processing  cycles  are 
going  to  be  fundamentally  free  as  we 
move  into  the  future.  Now,  that  means 
you  have  an  embarrassment  of  computation¬ 
al  riches,  and  the  values  are  going  to  be  on 
the  constraints  rather  than  on  the  opportuni¬ 
ties.  What  you  decline  to  do  is  going  to  be¬ 
come  more  important  than  what  you  do. 

If  you  look  at  individuals,  we  are  deluged 
with  information  every  waking  moment. 
Thermal  information,  visual  cues,  acoustic 
cues,  but  we  have  nervous  systems  that  fil- 


PRIVACY  is  not  just  an  ethical  or  social  issue; 
it  is  a  business  issue.  Companies  need  to 
protect  the  privacy  of  their  employees  and 
customers  or  face  the  coming  firestorm  in 
the  marketplace,  -don  tapscott 


ter  things  out.  Larger  organizations  are  going 
to  be  doing  that  as  well.  They’re  going  to  be 
spending  more  time  filtering,  managing  and 
discriminating  than  exploiting. 

There  are  three  stages  of  information 
technologies.  In  the  first  stage,  the  design 
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Savvy  decision  makers 

make  it  their  business  to  know  Martha. 


•  If  you  knew  Martha 
Grayson,  you'd  know  a 
lot  about  middle-aged 
pet  owners.  And  if  your 
business  were  pet  food, 
your  decisions  would 
be  better  informed. 
Because  no  matter  what 
business  you're  in,  better 
customer  knowledge 
results  in  better  business 
decisions.  Which  is  the 
best  reason  to  do 
business  with  us.  Our 
decision  support  systems 
bring  the  customer 
knowledge  you  need 

to  drive  your  business, 
to  your  desktop. 

•  Whether  yours  is  a 
publishing  or  financial 
company  trying  to 
reduce  attrition  and 
maximize  customer 


^(o° 


M 


value,  an  insurance 
company  attempting 
to  reduce  risk  and 
speed  claims  processing, 
a  retail  chain  that 
wants  to  improve 
service  and  increase 
customer  loyalty,  or  a 
direct  marketing 
organization  looking 
for  higher  response 
rates  and  lower  customer 
acquisition  costs, 
we  can  provide  the 
knowledge  you  need  to 
make  better,  customer- 
focused  decisions. 


•  We  start  by  enriching 
your  internal  customer 
databases  with  external 
InfoBase ™  information, 
transforming  them  into 
an  integrated  customer 
knowledge  base.  The  data 
warehouses  we  build 
make  this  knowledge 
available  enterprise-wide. 
Our  software,  tools  and 
services  make  it  easily 
accessible  from  desktop 
PCs.  And  our  long 
experience  has  resulted 


in  industry  models  that 
enable  you  to  imple¬ 
ment  systems  that  suit 
your  needs  precisely. 
Quickly. 


Customer-focused 
decision  support.  From 
Acxiom.  The  best  way 
to  get  to  know  Martha 
. . .  and  her  friends. 


To  Learn  More ;  Call... 

1-800-922-9466 

Q(IOM 

the  knowledge  to  drive  your  business 

Acxiom  Corporation 

301  Industrial  Boulevard,  P.O.  Box  2000,  Conway,  AR  72033 
Email:  info@acxiom.com 


First  Shipped  Q3’95 


Promised  1996 


Promised  1996 


Promised  Q1  '96 


■hipped  Q1  '94 


Not  yet  promised 


Proprietary  OLAP 


“Informix's  DSA  is  the  best  all-round 
parallel  DBMS  on  the  market." 


Bloor  Research,  Parallel  Database 


Report,  10/95 


“It  is  not  clear  what  is  actually  going  on.  Oracle's  marketing  department  is 
claiming  capabilities,  and  talking  about  futures." 


ORACLE 

Promised  Qll .  5 


base,  or  what  it  means  to  data 
llel  processing.  And  it’s  proven 
to  be  the  most  scalable  database  out  there  for  data  warehousing  as  well  as 
OLTP  applications.  Together  with  our  industry-leading  data  warehouse  partners, 
we  deliver  best-of-breed  solutions. 


Informix  is  well-placed  to  become  the  brand  leader  at  the  top  end  of  merchant  DBMSs 


Bloor  Research,  Parallel  Database  Report,  10/95 


Parallel  Hash  Join 
Parallel  Index  Scans 


Read  the  quotes, 
the  charts,  the  third- 
party  surveys.  Then  call 

4-  1  OAA  zoo  mwv  Parallel  Aware  Optimizer 

us  at  1-800-688-IFMX,  - 
x78,  and  get  our  Data 
Warehouse  Literature  Kit, 
including  some  revealing 
information  from  the  Bloor  report. 

But,  please,  get  the  whole  story. 


INFORMIX 

First  Shipped  Ql  '94 
First  Shipped  Ql  ’94 
First  Shipped  Ql  '94 


Promised  QV 
Promised 


Data  Partitioning 


First  Shipped  Ql  '94 


Partition  Level  Recovery 
Parallel  U 

Parallel  Delete 


Stand-by  D 
— 


First  Shipped  Ql  '94 


Promised  Cr 

Promised  Ql  '96 


©  1995  Informix  Software,  Inc.  The  following  is  a  worldwide  trademark  of  Informix 
Software,  Inc.,  or  Its  subsidiaries,  registered  in  the  United  States  as  indicated  by  ®, 
and  in  numerous  other  countries  worldwide:  Informix.  All  other  names  indicated  by 
®  or  ™  are  registered  trademarks  or  trademarks  of  their  respective  owners.  Bloor 
Research  Group,  Parallel  Database  Technology;  An  Evaluation  and  Comparison  of 
Scalable  Systems  Published  1995. 
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<*<*l  would  start  a 
candy  company. 

I  could  use 
computers  for 
storing  data, 
making  graphs 
of  my  sales, 
incomes,  etc., 
and  advertising 
on  the  World 
Wide  Web. 

I  could  teleport 
candy  to  my 
customers 
around  the 
world,  and 
it  wouldn’t  take 
days  to  get 
to  them.” 
-SHIRA  G.,  AGE  12 


...From  among  the  changes  mill  emerge  nem  mays  of  creating  and 
acguiring  technology.  (Is  did  the  Internet  in  the  past  20  years, 
softmare  and  systems  mill  groin  and  proliferate  outside  the 
proprietary  mainstream. 


Diehard  Stallman  /««  the  Free 

Software  Foundation  in  Cambridge,  Mass., 
and  received  a  John  D.  and  Catherine  T. 
MacArthur  Foundation  Fellowship  for  his 
programming  genius. 

SOFTWARE  FREEDOM  means  no  restrictions 
on  copying  and  modifying  programs. 
Users  can  access  the  source  code  in  order 
to  modify  it  for  their  own  needs.  Although 
proprietary  software  won’t  go  away,  free  soft¬ 
ware  is  gaining  acceptance  in  the  corporate 
world  as  people  see  the  success  of  free  pro¬ 
grams  such  as  Web  browsers. 

I  can  see  a  number  of  ways  that  free  soft¬ 
ware  authors  could  be  funded:  by  taking  com¬ 
missions  to  make  improvements  or  by  teach¬ 
ing  classes  in  how  to  use  the  software  or 
make  improvements.  I  made  a  living  that  way 
for  several  years,  and  then  I  got  a  fellowship 
and  I  didn’t  have  to  anymore. 

Another  way  is  to  form  groups  where 
users  pitch  in  to  support  software  develop¬ 
ment.  Suppose  there  are  people  who  like 
video  games  where  the  characters  punch  and 
kick  each  other.  There  could  be  the  street¬ 
fighting  video  game  of  the  month  club,  where 
all  the  money  that  we  receive,  less  adminis¬ 
trative  overhead,  will  be  spent  on  program¬ 
mers  trying  to  write  better  characters  for 
punch-and-kick  video  games.  And  if  you  want 
to  see  more  of  such,  please  join  us.  The  an¬ 


THE  WAY  WE  DELIVER  IT  will  change.  Much  of 
what  we  do  now  will  be  done  by  the  publicly 
available  infrastructure.  It  won’t  be  just 
outsourcing  but  something  much  more 
profound.  It’s  the  creation  of  a  whole  new 
platform  upon  which  to  transform  the 
enterprise,  -don  tapscott 


nual  membership  is  $50,  and  we  estimate 
that  for  every  1,000  members,  there’ll  be  one 
new  game. 

This  method  very  much  lends  itself  to 


business  applications.  There  could  be  the 
travel  agent  software  improvement  club  that 
travel  agents  would  belong  to,  and  it  would 
improve  airline  reservation  software.  You 
would  find  that  the  more  successful  busi¬ 
nesses  would  join  because  they  would  want 
the  improved  software  yesterday.  They’ll  say, 
“We’ll  save  so  much  on  it  that  it’s  worth  join¬ 
ing  to  make  it  get  done  faster.”  And  the  un¬ 
successful  businesses  will  say,  “Well,  gee,  we 
would  use  this  improved  software,  but  right 
now  we’re  struggling  to  stay  afloat;  therefore 
we  won’t  join.”  And  that’ll  be  OK.  After  all, 
you  don’t  need  everyone  to  pay  to  fund  the 
development. 


Up  Close  and  Personal 

In  the  future,  people  may  need  to 
meet  less,  but  they  may  want  to  more 


paul  saffo:  We’re  headed  into  a  future  of 
more  travel,  not  less.  In  20  years,  we  will 
cross  the  country  with  the  same  sort  of  casu¬ 
alness  currently  reserved  for  the  Boston  to 
New  York  shuttle.  And  we  will  cross  the 
oceans  in  the  same  way  we  cross  the  country 
today.  The  more  we  communicate  electroni¬ 
cally,  the  more  we  desire  to  meet  face  to  face. 
If  you’re  talking  regularly  to  someone  in  Sin¬ 
gapore,  inevitably  you’ll  say,  “Let’s  get  to¬ 
gether  sometime.”  And  the  more  you  meet 
face  to  face,  the  more  you  want  to  continue 
the  conversation  electronically  between 
meetings.  I  looked  at  the  last  100  years  of 
travel  and  communication  statistics,  and  it’s 
clear:  Both  go  up  in  tandem. 

don  tapscott:  Yes,  I  agree.  There  is, 
however,  evidence  of  a  substitution  effect  in 
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There’s  a  tendency  to  presume  that 
commercial  software  will  work  better. 
Practical  experiments  show  that  this 
isn’t  true.  In  fact,  a  year  ago  some¬ 
body  did  a  scientific  experiment. 
He  took  several  comparable  sets 
of  programs,  one  of  which  was 
the  GNU  programs  [a  Free 
Software  Foundation  project 
that  is  developing  a  complete 
software  environment  includ¬ 
ing  operating  system  kernel 
and  utilities,  editor,  compiler 
and  debugger],  and  the  others 
were  commercial.  He  tested 
them  all  by  feeding  them  ran¬ 
dom  input,  and  measured  how 
often  he  observed  a  problem:  Ei¬ 
ther  the  program  failed  to  termi¬ 
nate  or  it  crashed.  And  the  most  re¬ 
liable  of  all  were  the  GNU  programs, 
which  are  free.  Now  there’s  a  reason 
for  this.  With  GNU  programs,  we  get  bug 
reports  from  people  saying,  “I  was  reading 
the  source  of  the  program,  and  I  saw  what 
looks  like  a  bug.  And  here’s  what  I  think  is 
the  right  fix.”  Commercial  developers  don’t 
and  won’t  get  that.  EEI 


a  number  of  specific  areas.  For  example,  the 
new  collaborative  technologies  of  workgroup 
computing  are  enabling  distributed  teams  to 
function  together  in  ways  previously  unantic¬ 
ipated,  thus  reducing  the  need  for  travel. 
Technologies  integrated  across  an  organiza¬ 
tion  and  extended  out  among  organizations 
have  connected  individuals  who  can  then 
function  together  as  a  team.  Although  part  of 
such  disbursement  involves  travel  substitu¬ 
tion,  part  of  this  is  enabling  communications 
that  couldn’t  occur  even  with  travel. 

As  these  new  global  relationships  are 
forged  on  the  network,  certain  destinations 
will  become  even  more  inviting.  If  young  fam¬ 
ily  members  spend  time  visiting  the  San 
Diego  Zoo  through  CD-ROM,  interest  in  ac¬ 
tually  visiting  the  zoo  and  seeing  the  animals 
live  is  intensified.  The  search  for  authenticity 
will  drive  tourism  in  the  future. 

Vincent  barabba:  Collaboration  means  to 
work  together — especially  in  a  joint  intellec¬ 
tual  effort.  Although  the  question  of  whether 
technology  will  encourage  us  to  travel  more 
or  less  makes  for  interesting  speculation  (par¬ 


CHANGE  IS  ENABLED  by 
technology,  but 
technology  is  not  a 
driving  force.  We  could 
elect  to  not  change 
anything  at  all  if  we 
wanted  to.  -paul  saffo 


ticularly  for  us  in  the 
transportation  busi¬ 
ness),  the  key  ques¬ 
tion  is  whether  tech¬ 
nology  will  help  us 
improve  how  we  col¬ 
laborate  to  seek  su¬ 
perior  answers  to 
the  vexing  questions  we  all  face — whether 
we’re  in  the  same  place  or  not.  This  will  re¬ 
quire  those  who  are  working  on  ways  to  mini¬ 
mize  the  interpersonal  issues  of  decision 
making  to  get  together  with  those  who  can 
provide  technological  support  for  their  ef¬ 
forts.  Also,  the  technology  doesn’t  have  to  be 
very  sophisticated  to  provide  value.  Some¬ 
times,  just  providing  an  instant  (while  every¬ 
one  is  still  available)  and  clear  statement 
(what  was  actually  said)  and  getting  agree¬ 
ment  that  what  is  written  is  agreed  to  by  ev¬ 
eryone  participating  is  a  major  step  forward. 
Obviously,  more  sophisticated  applications 
that  lead  to  new  ideas,  conflict  resolution 
and  consensus  building  can  be  of  even 
greater  value. 

-L.  Radosevich 


'•‘'Everything  will 
be  automatic, 
and  people  will 
use  computers 
to  express  how 
they  feel  instead 
of  talking  to 
a  friend  or 
someone  who 
understands.” 

-MEREDITH  H., 
AGE  9 
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You’re  on  the  road.  With  a  client. 

nrr 

You  need  to  locate  a  bottle  design. 


1 


1 


HQ  s  database  has  40,000  bottles. 


And  all  you  know  is  the  shape. 


Sort  of. 


i 


Perfect. 


Your  mind  recalls  information  visually.  But 
can  a  client/server  database  advance  that  far? 

Well,  IBM’s  exclusive  Query  By  Image 
Content  (QBIC)  technology  for  DB2®  should 
open  your  eyes.  It  actually  lets  you  locate  a 
range  of  records  based  on  shape.  Or  color.  Or 
even  texture.  Which  can  translate  directly  into 
faster  access  to 


data  across  a  number  of  different  locations. 

DB2  meets  open  industry  standards  too, 
working  seamlessly  on  OS/2®  AIX?  HP-UXf 
Sun  Solaris?  OS/400®  MVS,  VM  and  VSE-and 
soon  on  Windows  NT™ and  Siemens  Nixdorf 
SINIX?  Its  broad  scalability  ensures  that  your 
database  will  deliver  speed  and  efficiency  from 

any  size  server. 


data— including 
multimedia  — 

to  help  you  make  better  business  decisions. 

Not  that  such  advances  should  surprise 
you.  IBM  has  led  the  way  in  databases  as  long 
as  there  have  been  databases.  (Indeed,  DB2  is 
at  work  in  over  90%  of  the  FORTUNE  500.  ) 

And  DB2  has  a  long  history  of  offering 
useful  innovations  for  information 
management,  such  as  tools  to 
manage  your  database  remotely, 
pull  information  from  disparate 
databases,  and  replicate  corporate 


Can  your  s  of  t  w  a  r  e  do  this? 


From  two  users 
to  over  100,000. 
From  megabytes  of  information  to  terabytes. 

To  make  your  business  information  more 
accessible— and  more  usable— just  contact  us  at 
1  800  IBM-3333,  ext.  GA  061,  or  come  visit 
our  web  site  at  http://www.software.ibm.com. 
You’ll  find  out  why,  for  so  many  of  the  world’s 
leading  companies,  DB2  is  the 
shape  of  things  to  come. 


Solutions  for  a  small  planet’ 


In  Canada,  please  call  1 800-565-SW4U.  Outside  North  America,  please  contact  your  local  IBM  office.  The  IBM  home  page  is  located  at  httpV/wwwibmxom.  IBM,  DB2,  OS/2,  AIX  and  0S/400  are  registered  trademarks  and  Solutions  for  a  small  planet  is  a  trademark  of  the 
International  Business  Machines  Corporation  All  other  company  and/or  product  names  are  trademarks  or  registered  trademarks  of  their  respective  companies.  ©  1995  IBM  Corporation.  All  rights  reserved.  Three  green  bottles  designed  by  Jasper  Morrison. 


UIHRT 

(DILL  HE 

FUTURE 

HOLD 

‘•‘'People  won’t 
realize  that  they’re 
losing  what  they 
once  had.  They 
won’t  remember 
what  other  things 
you  can  do  besides 
sit  at  a  computer 
all  day.  People 
today  have  good 
lives  and  do  stuff 
like  play  on 
basketball  teams, 
but  later  in  time, 
people  will  just  sit 
and  do  nothing 
all  day.” 

-EMMA  T.,  AGE  9 

‘•‘•The  future  could 
be  great  if  you  get 
a  good  job  or  the 
future  could  be 
bad  if  you  don’t 
get  a  job.” 

-CLARA  B.,  AGE  9 
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Meet  fictitious  future  CIO  Orrin  Fancher. 

He  comes  from  the  year  2005,  a  time  when  simulations  are 
better  than  the  real  thing;  when  employers  configure 
the  workforce  daily;  and  when  Rangoon,  Rotterdam  and 
Rochester  can  whisper  sweet  workgroup  nothings  in  your 
ear  at  any  hour  of  the  day  or  night. 

FICTION  BY  LEW  McCREARY 


For  years,  orrin  fancher  feared  he  might  never  live 
down  the  inevitable  celebrity  that  came  with  being  the  world’s 
youngest  CIO.  Colleagues  and  strangers  alike  called  him  “Doogie” 

(after  Doogie  Howser,  M.D. ,  a  popular  television  show  about  a  teenage 
physician  that  aired  in  the  late  1980s  and  early  1990s). 

Fancher,  who  received  his  Harvard  MBA  at  the  tender  age  of  13, 
became  CIO  of  Norcross  Propulsion  Systems  (now  Nordyne-Sharples 
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Aerospace,  or  NSA)  in  August  1998,  “two 
weeks  before  my  16th  birthday”  (see 
“Young  Guns,”  CIO,  Dec.  1, 1998). 

But  Fancher  was  only  the  leading  edge  of 
a  wave.  Today,  at  23,  he  is  just  one  of  many 
youthful  CIOs  who  have  put  their  com¬ 
panies  at  the  forefront  of  the  game-based 
decision-support  revolution.  He  has  led 
NS  As  Information  Strategies  Group  through 
a  period  of  rich  mutation,  culminating  in  the 
rollout  of  Shadow  Business,  the  full,  cus¬ 
tom-built  VR  simulation  environment  that 
resembles  nothing  so  much  as  the  Holo- 
deck  of  the  Starship  Enterprise  (see  “Let’s 
Pretend  We’re  a  Business,”  CIO,  June  15, 
2004). 

“Game  theory  has  always  been  my  spe¬ 
cialty,”  Fancher  says.  “I  believe  that  anyone 
should  be  able  to  ‘play’  the  business  and 
test  hypotheses  in  a  realistic  way.  Shadow 
Business  is  real  enough  to  scare  the  crap 
out  of  someone  who  tries  out  a  flawed  hy¬ 
pothesis — or  to  exhilarate  someone  who 
gets  one  right.” 


Indeed,  the  highs  and  lows  of  elation  and 
devastation  to  which  the  executive  “play¬ 
ers”  are  subject,  depending  on  the  success 
or  failure  of  their  stratagems,  require  ever- 
deeper  layers  of  HR  support  in  the  work¬ 
place:  peer  counseling  teams,  sensory- 
deprivation  nap  rooms,  antidepressant 
dietary  regimes  in  the  corporate  cafe, 
arrays  of  sportslike  coaching  kiosks — posi¬ 
tioned  near  restrooms  and  throughout  the 
parking  lots — that  either  caution  the  tri¬ 
umphant  against  smugness  or  stiffen  the 
spines  of  the  recently  demoralized. 

“The  hard  thing  has  been  to  get  the  cul¬ 
ture  comfortable  with  risk,”  Fancher  says. 
“Even  though  it’s  only  a  simulation  and  no 
lasting  harm  results,  people  are  just  so 
scared  to  be  wrong.  It’s  an  aerospace  com¬ 
pany,  remember.  I  mean,  what’s  the  margin 
of  error  on  a  contract  bid?  What’s  the  mar¬ 
gin  for  error  on  an  engine  design?  The  fail¬ 
ure  metrics  die  hard.  Even  in  a  game.” 

But  within  NSA  itself,  Fancher’s  own 
grand  design  continues  to  be  dogged  by 


Orrin  Fancher 
claims  not  to 
worry  much 
about  the  possible 
negative  social 
consequences  of 
computer-aided 
uncertainty. 
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Fancher  wears  a 
Motorola 
Workgroup 
Communicator 
that  keeps  him  in 
constant  contact 
with  between 
three  and  seven 
NSA  locations 
around  the  world. 
He  whispers  to 
the  uplink  band  on 
the  knuckle  of  his 
left  index  finger 
and  then  stares  at 
the  floor  while 
nodding  over  the 
whispered  replies 
of  his  scattered 
colleagues. 


r  ■ 


outbreaks  of  controversy.  (Even  the  gush¬ 
ing  post-test-drive  testimonial  delivered  by 
President  Gates  when  he  and  that  renowned 
virtuality  zealot,  Vice  President  Gingrich, 
visited  NSA  on  a  campaign  swing  last  fall, 
was  scant  insulation  from  dissenting  opin¬ 
ion.)  No  less  an  eminence  than  Don 
Sharpies  Jr.,  heir-apparent  to  retiring  Sharpies 
founder  Don  Sr.,  was  quoted  in  the  Aug.  23, 
2005,  Fortune  magazine  saying  that  he 
hoped  “executives  were  spending  as  much 
time  doing  business  as  they  were  playing  at 
doing  business.” 

SO  IT  ISN’T  SURPRISING  that  in  the  course 
of  a  typical  day,  Orrin  Fancher  can  pretty 
much  count  on  at  least  one  meeting  in 
which  the  ROI  of  Shadow  Business  is  a  hot 
topic;  indeed,  the  various  real-time  decision- 
support  metrics  that  attempt  to  gauge  the 
qualitative  contributions  of  Shadow  Busi¬ 
ness  to  the  real  business  are  so  complex  and 
costly  that  they,  too,  must  be  defended  with 
their  own  ROI  metrics.  Fancher  himself  con¬ 
cedes,  “It  does  get  a  little  bit  circular.” 

But  circularity  is  a  familiar  orientation  for 
someone,  like  Fancher,  whose  belief  sys¬ 
tem  feeds  on  a  constantly  refreshed  data 
stream.  On  the  particular,  allegedly  typical, 
recent  day  when  CIO  accompanied  Fancher 
on  his  rounds  of  meetings  and  “mappings” 
(the  name  he  gives  to  his  own  methodology 
for  acquiring  information  about  what  NSA 
is  doing  in  both  the  real  and  virtual  univers¬ 
es),  he  was  wearing  a  Motorola  Workgroup 
Communicator  that  kept  him  in  constant 
contact  with  between  three  and  seven  NSA 
locations  around  the  world.  From  time  to 
time  he  would  stop  and  whisper  to  the  up¬ 
link  band  on  the  knuckle  of  his  left  index 
finger  and  then  stare  at  the  floor  while  nod¬ 
ding  over  the  whispered  replies  of  his  scat¬ 
tered  colleagues.  (“Protocolwise,  it’s  im¬ 
perative  to  whisper,”  he  says  of  the  Motorola 
units.  “That  way  you  can  always  tell  that 
it’s  someone  coming  in  remotely  through 
the  ear  implant.  Otherwise  you  might  get 
confused  and  think  it  was  someone  in  your 
physical  space.”) 

Fancher  prizes  the  ability  to  have  multi¬ 
ple  conversations  and  “overhearings”  vir¬ 
tually  around  the  clock.  “Hey,  I’m  23  years 
old;  I’m  unmarried;  I  live  by  myself.  I  could 
turn  the  implant  off  when  I  sleep,  but  I 
choose  not  to.  At  a  time  in  my  life  when  I 
don’t  especially  need  or  want  much  private 
space,  I  can  remain  fully  interruptible.” 
(Editor’s  Note:  During  the  preparation  of 


this  story,  author  McCreary  had  access  to 
Fancher  on  a  7-by-24  basis  through  the  im¬ 
plant.  McCreary  reports  that  it  was  “pretty 
disconcerting”  during  one  insomniac  night 
“to  be  able  to  whisper  a  request  for  clarifica¬ 
tion  to  a  guy  who  was  fast  asleep  1,500  miles 
away.  The  next  morning  I  had  an  e-mailed 
answer  waiting  in  my  queue.  ”) 

THE  INFORMATION  Strategies  Group  at 
NSA  has  some  of  the  feel  of  a  modern 
street  gang.  In  fact,  few  of  the  members 
are  much  older  than  Fancher,  and  most  of 
them  go  around  dressed  in  the  casual  urban 
street  style  of  loose-fitting  Mylar  dispos¬ 
ables,  which  have  the  added  info-age  virtue 
being  easily  chippable — pressure-sensitive 
Intel  function  patches  can  turn  a  shiny 
black  coverall  into  an  application  or  perfor¬ 
mance  upgrade  (“With  traditional  cotton- 
polyesters,  the  chips  don’t  stick  as  well,” 
says  Fancher).  What  is  striking  about  the 
physical  layout  of  NSA’s  inner  campus  is 
that  it  has  yet  to  be  overtaken  by  the  vogue 
for  deskless  open  spaces.  (See  “Requiem 
for  the  Desktop,”  CIO,  May  1,  2004.)  While 
people  do  tend  to  wander  ruminatively 
through  the  Information  Strategies  Group 
workzone  as  though  they  had  no  place  to 
sit,  there  are  abundant  two-walled  worksta¬ 
tions  with  enough  idiosyncratic  adornment 
to  suggest  habitation  by  sole  individuals. 

“Call  us  old-fashioned,”  laughs  Fancher’s 
Chief  Architecture  Officer  Dory  Cray,  “but 
there’s  actually  been  a  hotelling  backlash 
here.  We  did  it  in  spades  a  few  years  ago, 
but  we  found  that  people  require  a  more 
durable  sense  of  place  or  else  they  begin  to 
forget  their  job  descriptions.  Forgetting 
turns  out  to  be  a  big  problem  in  contextless 
workspaces.  This  applies  to  the  physical 
and  logical  infrastructures  alike.” 

So,  says  Cray,  one  of  her  challenges  in 
planning  and  manipulating  the  technology 
architecture  is  to  see  where  IT  can  “fortify 
context  by  strengthening  the  communica¬ 
tion  links  among  team  members.”  Still,  she 
says,  “we  find  we  have  to  leave  at  least 
some  space  for  personalness.” 

Fancher  himself  often  passes  a  night  of 
contextless  sleep  in  one  of  the  ISG  nap 
rooms,  and  on  the  morning  of  CIO’ s  visit, 
his  commute  amounts  to  two  lefts  and  a 
right  along  a  few  short  segments  of  corri¬ 
dor.  His  own  office  resembles  a  small  con¬ 
versation  pit  buttressed  with  computer- 
topped  pediments  that  give  the  space  a 
Stonehengely  feel.  When  he  arrives  there, 
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the  first  thing  he  does  is  enter  the  internal 
NSA  Webspace.  He  summons  together  the 
relevant  icons  for  a  status  debriefing,  click¬ 
ing  up  pages  of  decision  points  that  have 
migrated  from  the  simulation  realm  into  the 
action  realm. 

“The  Webspace  is  a  great  tool  for  track¬ 
ing  the  thoughts  that  propel  a  consensus 
movement.  We  try  to  capture  as  much  of 
the  prop  wash  of  people’s  concerted  ener¬ 
gies  as  we  can  so  that  Shadow  Business 
will  have  additional  ways  of  recognizing  the 
likenesses  among  the  various  decision  sets 
over  time.  Everything  that  people  think  or 
feel  about  a  given  problem  is  usable  data  in 
terms  of  helping  Shadow  Business  learn 
about  who  we  are  and  how  we  behave. 
Even  gossip  is  important.  Or  maybe  what 
someone  has  done  to  her  hair.”  As  he  scrolls 
through  the  pages,  streams  of  visual  infor¬ 
mation — so-called  Java  flows — erupt  from 
the  midst  of  textual  content,  giving  at¬ 
tributable  human  support  to  decision  trails. 
Fancher,  while  occasionally  whispering  to 
unseen  colleagues  ever  on-call  via  his 
knuckle,  saves  some  of  the  status  informa¬ 
tion  into  a  single  Oracle  compression  file 
that  will,  in  turn,  sort,  edit  and  save  impor¬ 
tant  data  to  Fancher’s  various  master 
databases. 

“Now,  for  my  daily  descent  into  adminis¬ 
trative  and  regulatory  hell,”  he  says. 

It  is  the  responsibility  of  ISG  to  configure 
the  daily  workforce;  day  layoffs  and  rehir¬ 
ings  are  decreed  by  the  “workplan”  compo¬ 
nent  of  Shadow  Business  overnight  and 
downloaded  into  the  HR  database  for  morn¬ 
ing  implementation.  That  means  the  HR 
webmaster  will  have  had  to  post  the  Daily 
Employee  Exception  Lists  (or  DEELs)  on 
the  Webspace  in  time  to  enable  workers  to 
prepare  either  for  coming  to  work  that  day 
or  for  unemployment.  ISG  must  channel 
the  relevant  employee  numbers  to  the  Bu¬ 
reau  of  Labor  Statistics  (see  “Who’s  Got  a 
Job  Today?”  CIO,  Sept.  15,  2002). 

Fancher  claims  not  to  worry  much  about 
the  possible  negative  social  consequences 
of  computer-aided  uncertainty.  “The  fact 
that  someone  might  not  necessarily  know 
from  day  to  day  whether  he  or  she  has  a  job 
to  go  to  is  a  pretty  well  accepted  fact  of  em¬ 
ployment  life  by  now,”  he  says.  “People  are 
really  adaptable.  I  mean,  what’s  so  bad  if 
they  wake  up  and  check  the  [Webspace]  and 
see  they’re  free  that  day?  They  can  do  er¬ 
rands  or  take  a  V-trip,  or  whatever.  A  lot  of 
people  think  this  amounts  to  inadvertent  so¬ 


cial  engineering,  whereby  daily  exceptions 
are  necessary  just  to  give  people  a  chance 
to  manage  their  non  work  duties  better.” 

ISG  is  also  charged  with  forwarding  a 
number  of  other  database  updates  to  vari¬ 
ous  government  authorities,  including  one 
that  monitors  employee  e-mail  for  possible 
terrorist  content.  “Like  all  businesses,  we 
struggle  to  keep  up  with  our  anti-crime 
obligations,”  says  Fancher.  “The  continuing 
burden  of  the  Militias  Regulatory  Act  [of 
1998]  alone  adds  something  like  $2  million 
annually  to  our  security  budget.  But  since 
we  do  some  weapons  work,  NSA’s  compli¬ 
ance  profile  is  probably  a  lot  more  stringent 
than  for  other  businesses.” 

AS  FANCHER  CONCLUDES  the  uploads, 
Cray  comes  to  get  him  for  a  preliminary 
context-gathering  meeting  with  the 
principals  of  a  product-design  team  plan¬ 
ning  a  simulation  run.  The  run  is  in  prepa¬ 
ration  for  a  project  to  design  Emergency 
Movable  Homes  (EMHs) — permanent 
dwellings  intended  for  home  sites  in  high- 
risk  flood  plains,  barrier  beaches  and  other 
disaster-prone  areas  that,  when  danger 
threatens,  can  literally  be  driven  off  their 
foundations  in  sections  and  moved  to  desig¬ 
nated  refuge  areas.  “These  EMHs  aren’t 
going  to  be  mobile  homes  in  the  usual 
sense,”  says  Cray.  “They’ll  be  real  houses. 
It’s  just  that  they’ll  have  this  extra  added 
dimension.” 

“A  dimension,”  says  Fancher,  “that  will 
please  the  hell  out  of  property-casualty  in¬ 
surance  companies  and  FEMA.” 

The  meeting  is  cordial  and  efficient.  The 
voice  of  Shadow  Business  itself  moderates 
the  session  (the  voice  sounding  like  an  im¬ 
possibly  ambitious  meld  of  races,  genders 
and  nationalities — both  inoffensively  un¬ 
recognizable  and  yet  exotic),  asking  a  jum¬ 
ble  of  context  questions  in  an  apparently 
random  order. 

“Who  are  the  customers?”  asks  the 
voice.  “What  are  the  likely  materials?”  “Do 
we  have  identified  alliance  partners?”  “Are 
the  deadlines  adjustable?”  “What  is  the 
market  size?”  “How  is  the  force  of  move¬ 
ment  applied?”  “Are  the  street  infrastruc¬ 
tures  adequate  for  transporting  houses?” 
“Do  we  have  manufacturing  capacity  in 
place?”  “How  many  subcontractors  are  re¬ 
quired?” 

Fancher  spends  a  lot  of  knuckle  time  dur¬ 
ing  this  meeting,  presumably  because  it  is 
wholly  uncontentious  and  thus  requires 
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Your  people  are  screaming 
for  better  information.  Your  boss 
is  hammering  you  on  costs. 


What  computer  system 
do  you  have? 


You  can  satisfy  everyone  by  evolving  your  legacy 
computing  environment  with  Hewlett-Packard. 
We  offer  the  hardware,  software  and  services 
you  need  to  migrate  to  a  flexible,  enterprise-wide 
client/server  environment.  We’re  currently 
providing  thousands  of  companies  around 
the  globe  with  the  solutions  for  better 
decision-making  and  quicker  customer  response. 
If  the  business  decisions  are  yours, 
the  computer  system  should  be  ours. 

¥tip%  HEWLETT® 
mLUM  PACKARD 

Computer  Systems 


'  W'  0?"  j 

It  is  the 
responsibility 
of  ISG  to 
configure  the 
daily  workforce; 
day  layoffs  and 
rehirings  are 
decreed  by 
the  “workplan” 
component  of 
Shadow  Business 
overnight  and 
downloaded  into 
the  HR  database 
for  morning 
implementation. 


less  than  his  full  attention.  Eventually, 
Shadow  Business  declares  itself  satisfied 
with  the  foundation  of  basic  context  that 
the  meeting  participants  have  provided. 

“Thank  you.  You  may  go  now,”  it  says  in 
its  omni-dialected  voice.  The  congregants 
file  out  as  though  they  are  not  completely 
sure  why  they’ve  been  dismissed  at  this 
particular  moment — as  opposed  to  five 
minutes  before  or  an  hour  hence. 

“People  don’t  always  understand  what 
the  system  is  getting  at,”  Fancher  says.  “Its 
interests  are  expressed  in  a  nonlinear,  non¬ 
relational  way.  And  since  most  of  us  are  ac¬ 
customed  to  assembling  ideas  in  coherent 
thematic  strings,  it  throws  us  off  our  guard 
to  be  interrogated  by  non  sequitur.” 

Asked  what  he  thinks  of  movable  dwellings 
as  a  business  opportunity  for  NSA,  Fancher 
shrugs.  “Who  knows?  I  mean,  why  would 
anyone  want  to  live  in  a  place  that  called  for 
such  precautions?  I’m  such  a  fan  of  virtual 
reality.  I  could  live  inside  a  shoe  and  still 
have  any  experience  I  wanted.  I  think  there 
simply  ought  to  be  more — and  more  var¬ 
ied — kinds  of  movable  environments.  A 
house,  and  its  location,  would  sort  of  not 
matter  all  that  much. 

“But  I  was  raised  to  virtuality,”  he  adds. 
“And  I  recognize  that  that’s  unusual  still.  It 
certainly  defines  a  cultural  rift  in  NSA  and 
most  other  companies — this  line  between 
devotees  of  the  physical  and  those  who 
think  it’s  OK  to  put  your  faith  in  informa¬ 
tion  that  isn’t  actuality-driven.  I  mean,  look 
at  digital  cash.  There’s  still  this  ingrained 
reluctance  to  use  the  stuff,  and  it’s  been 
around  more  than  a  decade.  My  own  net 
worth  is  in  gigabytes.  Period.  And  no  harm 
done,  I  might  add.  So,  why  is  everyone  still 
waiting  for  catastrophe?” 

BY  early  AFTERNOON,  Cray  and  Bill 
Wyzantski,  NSA’s  director  of  bench¬ 
marking  compliance,  are  on  a  gleeful 
midlevel  security  alert  after  detecting  an 
unwanted  crawler  incursion  into  the  NSA 
Webspace’s  benchmarking  warehouse.  “It’s 
a  pretty  big  problem  for  us,”  says  Wyzant¬ 
ski,  a  former  interactive-games  designer. 
“Lots  of  people  want  in,  but  they  don’t  all 
want  to  ask  permission  first.  So  they  try 
the  back  door.”  While  he  won’t  acknowl¬ 
edge  this,  the  speed  and  ease  with  which 
Wyzantski’s  tiger  technology  discovered 
the  intruder  suggest  some  doors  are  delib¬ 
erately  left  open  at  NSA. 

“He’s  trapped,”  says  Cray,  placing  her 


finger  on  a  small  phosphor  of  hot  yellow 
light  deep  within  a  pattern  of  indigo  whorls 
on  the  screen. 

“Uh-huh,”  says  Wyzantski.  “Let’s  erase 
and  reply.”  The  process  empties  the 
crawler  of  any  purloined  content  and  re¬ 
turns  an  e-mail  to  the  sending  party  that 
explains  the  proper  procedure  for  request¬ 
ing  NSA’s  help  in  any  benchmarking  study. 
“This  enforcement  protocol  can  be  done  au¬ 
tomatically,  of  course,”  says  Wyzantski. 
“But,  hey,  we  all  like  to  drive  sometimes.” 
He  raises  his  eyebrows.  “That’s  one  of  the 
bad  things  about  the  games  model — you’re 
often  tempted  to  play  when  it  might  be  a 
heck  of  a  lot  more  efficient  to  be  off  doing 
something  else.  You’re  constantly  having  to 
make  the  prioritization  call.” 

But  Fancher,  obviously  sensitive  to  the 
scrutiny  to  which  his  championed  model 
falls  prey,  simply  grumbles  that  “we’re  all 
adults  here.” 

“Everyone  but  you,”  says  Cray. 

Fancher  ignores  the  remark,  whispers  in¬ 
to  his  knuckle  and  soon  nods  avidly  over 
whatever  he  is  being  told.  Once  the  conver¬ 
sation  wraps  up,  he  turns  to  Cray  and  says, 
“Chalk  one  up  for  the  system.”  When 
pressed  to  elaborate,  he  explains  that  NSA 
is  “testing  a  magnet-based  rocket-propul¬ 
sion  system  in  Canberra,  Australia,  next 
week.  And  Shadow  Business  says  the  test  is 
gonna  fail  because  the  dust  particles  in  Can¬ 
berra  are  a  factor  finer  than  the  gauge  of  the 
screening  membranes  designed  to  keep  the 
magnet  surfaces  free  of  contamination.” 

“Wow,”  says  Cray. 

“So,  tell  me,”  Fancher  says.  “What  is  the 
[expletive]  ROI  of  that ?  Where  the  hell  is 
[NSA  CEO]  Donald  Senior  today?  I’ve  got 
to  find  Don  Senior....”  And  so  he  crouches 
down,  assuming  a  hunched-over  shape  of 
self-contained  concentration,  and  begins  to 
whisper  search  codes  into  the  flexible  chan¬ 
nels  of  NSA’s  secured  communications 
web,  trying  to  find  the  near  or  distant  node 
that  will  turn  out  to  be  his  eternally  grateful 
boss,  Donald  Sharpies  Sr. 

“Dust,”  he  says.  “Virtual  dust.  So  fine 
you  can’t  even  see  it.”  BE] 


Lew  McCreary  is  the  editor  in  chief  and  pub¬ 
lisher  of  WebMaster  (the  bimonthly  supple¬ 
ment  to  CIO]  as  well  as  consulting  editor  of 
CIO.  No  stranger  to  fiction  writing,  he  is  also 
the  author  of  the  novel  The  Minus  Maa  pub¬ 
lished  by  Penguin  Books.  He  can  be  reached 
at  mccreary@cio.com. 
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See  and  respond  to  multi-media 
messages  from  your  desktop. 


How  do  you 

take  30  orders, 


fax  30 

ht 

-work 


receipts, 
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with  3 


before 


you 


Do  business  anytime , 
anywhere  with  a  global 


wake  up? 


network. 


the  new  office.  But  it’s 
not  what  you  think.  It’s 
an  office  without  walls  or 
\  desks.  Without  the  rules 
of  time  or  place.  It  lets  you 
work  the  way  you  want 
instead  of  how  you  have  to. 

It  can  all  happen,  with  AT&Ts  INTUITY"  Multi- 
Media  Solutions.  An  ever-expanding  commu¬ 
nications  framework  that  plugs  you  into  all  the 
latest  technology  as  it  happens. 

INTUITY  Solutions  let  you  market  to  your 
customers  in  innovative  ways.  Free  you  from 
routine  tasks.  Open  your  office  to  the  rest  of 
the  world.  And  to  the  future. 


AT&T  can  do  all  these  things  for  you  today. 
And  with  the  integration  of  fax,  interactive  voice, 
data  and  video,  you’ll  be  able  to  do  things  you 
never  imagined. 

Call  AT&T  Global  Business  Communications 
Systems  at  1800  325-7466,  ext.  532.  Find  out 
how  INTUITY  AUDIX*  Solutions  and  INTUITY 
CONVERSANT"  Systems  can  help  set  you  free. 


AKST.  Where  innovation  leads. 
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uThe  best  thing 
about  the  future  is 
that  you  can  pass 
on  the  generations 
of  memories  that 
you  carry  to  the 
next  generation 
and  maybe  the 
one  after  that. 
Maybe  they  can 
learn  without 
experience. 

Maybe  they’ll 
be  the  ones  to 
make  everything 
all  better.” 

-ANNA  S.,  AGE  12 


TELECOMPUTING 


Technology  pioneers  experiment  with  faster,  cheaper  ways 
to  deliver  data,  text,  graphics,  sound  and  video.  Some  innovations 
will  change  the  ways  we  live;  others  will  go  the  way  of  the 
8-track  tape  deck.  But  all  will  serve  as  milestones  on 
the  road  to  the  21st  century,  by  anne  stuart 


Telecomputing,  as  a  medium  of  human  communication,  will 
rank  right  up  there  with  the  invention  of  the  alphabet,  the  printing 
press,  the  telephone,  the  television  and  the  PC  itself,  according  to 
some  futurists.  In  fact,  business  and  technology  visionaries  pre¬ 
dict  that  history  ultimately  may  deem  this  networked  intelligence  the 
most  significant  development  of  all  because  it  creates  such  vast,  unimagin¬ 
able  opportunity. 


Why,  just  15  short  years  ago,  the  con¬ 
cept  of  eliminating  the  barriers  of  time 
and  distance  seemed  hopelessly  futuris¬ 
tic,  borrowed  from  an  Isaac  Asimov  novel 
or  an  episode  of  Star  Trek.  Today,  tele¬ 
computing  is  revolutionizing  a  variety  of 
fields,  including  medicine,  education,  gov¬ 
ernment,  banking  and  media,  to  name  a 
few.  The  evolving  merger  of  telephone, 
computer  and  video  technology  allows 
people  to  work,  quite  literally,  in  two 
places  at  once. 

Through  two-way  videoconferencing, 
for  example,  a  physician  in  Lubbock, 
Texas,  can  examine  the  medical  records 
of  an  inmate  at  a  maximum-security  prison 
120  miles  away.  And  thanks  to  the  Inter¬ 
net,  a  single  mother  in  Cleveland  can 
earn  an  MBA  from  the  University  of 
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Phoenix  without  ever  setting  foot  in  Ari¬ 
zona.  In  fact,  a  growing  number  of  com¬ 
panies  exist  primarily,  some  even  entire¬ 
ly,  in  cyberspace. 

As  it  turns  out,  these  “telefields”  are  not 
new  concepts.  Correspondence  courses, 
first  delivered  by  mail  and  much  later  by 
TY  date  back  to  the  late  19th  century,  and 
physicians  experimented  with  “distance 
medicine”  as  early  as  the  1950s.  What  is 
new,  however,  is  the  improvement  in 
accessibility — cheaper,  more  effective  tech¬ 
nologies  that  allow  more  organizations  to 
make  more  services  available  to  more 
people — and  the  wider  social  acceptance 
of  those  technologies. 

Not  too  long  ago,  such  arrangements 
were  accompanied  by  suspicion  and  the 
admonition  that  the  quality  of  the  virtual 
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experience  would  fall  short  of  the  real 
thing.  Beyond  that,  some  critics  today  re¬ 
main  wary  of  telecomputing,  citing  as  their 
reason  the  productivity  paradox — the  idea 
that  corporations  have  invested  billions  of 
dollars  in  IT  in  the  past  decade,  while  pro¬ 
ductivity  gains  haven’t  kept  pace.  Others, 
including  Howard  F.  Didsbury,  director  of 
special  studies  at  the  Bethesda,  Md. -based 
World  Future  Society,  predict  that  telecom¬ 
puting  and  related  technologies  will  soon 
eliminate  more  jobs  than  they  create. 

Proponents,  on  the  other  hand,  point  to 
the  opportunities  brought  about  by  tele¬ 
computing— the  specialized  medical  care  or 
lifelong  education — and  the  savings  in  em¬ 
ployee  travel  or  building  maintenance. 
They  contend  that  telecomputing  will,  in 
fact,  create  jobs:  Several  of  the  20  careers 
highlighted  in  U.S.  News  &  World  Report’s 


KATHY  CRUZ:  From  the 
beginning,  the  VeriFone 
strategy  has  been  to  have 
the  employees  close  to  the 
customer. 


‘’‘'In  the  future, 

I  am  going  to  be 

working  on 

repairing 

satellites  while 

living  in  the 

space  station 

that  is  currently 

being  built.  I  will 

start  a  vacation 

company  in 

space,  and  you 

could  take  a 

vacation  on  the 
99 

moon. 

-MATTHEW  W., 
AGE  12 


recent  “hot  job”  listing  involve  computer 
networking,  including  positions  for  web¬ 
masters,  online  content  developers  and 
wireless-device  salespeople.  However, 
even  telecomputing’s  most  ardent  propo¬ 
nents  don’t  expect  the  distance  model  to 
replace  face-to-face  contact  in  any  profes¬ 
sion,  at  least  not  anytime  soon.  After  all, 
despite  the  availability  of  telecommuting 
and  teleshopping,  the  vast  majority  of  us 
still  go  to  the  office  and  the  mall. 

And  while  there’s  no  consensus  on  the 
precise  combination  of  technologies  that 
will  eventually  support  the  evolving  global 
information  network,  futurists  agree  that  it 
will  do  more  than  tie  technologies  together. 
The  information  superhighway  will  serve 
as  the  backbone  of  the  new  “knowledge 
economy,”  just  as  railroads,  expressways 
and  the  utility  power  grid  provided  the 


“All  the 

information 

we  need  will 

be  transported 

through 

computers  and 

along  the  wires 

underground 

into  the  homes 

of  your  boss  or 

coworker.  The 

world  would  be 

like  a  great  big 

motherboard.” 

-RODNEY  S., 

AGE  12 
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infrastructure  for  the  American  industrial 
economy. 

One  thing  is  certain:  The  emerging  tech¬ 
nologies  and  evolving  philosophies  about 
how  people  share  information  will  continue 
to  create  new  ways  to  learn  and  conduct 
business  in  the  coming  century. 


THE  UIDTURL  OFFICE:  TELEWORK 

Think  of  it  as  a  desk-free  job.  For  some 
pioneering  companies,  the  21st  century 
workplace  goes  beyond  telecommuting, 
in  which  some  employees  work  from  home. 
Those  organizations  have  discovered  “tele¬ 
work” — headquarters  that  consist  primari¬ 
ly  of  mobile  workers  who  are  equipped  with 
the  best  available  computers  and  telecom¬ 
munications  devices.  While  workers  may 
occasionally  meet  in  person  or  by  videocon¬ 
ference,  they  spend  the  bulk  of  their  time 
working  independently  somewhere  else. 
Some  companies  may  actually  have  no 
physical  headquarters,  existing  only  in  cy¬ 
berspace. 

Underlying  the  technology  is  a  highly 
collaborative  environment  that  encourages 
employees  to  share  their  knowledge  and 
skills  with  their  suppliers,  customers  and 
clients,  as  well  as  their  supervisors  and  col¬ 
leagues.  That  was  the  philosophy  behind 
the  organizational  structure  at  VeriFone, 
which  manufactures  transaction-automa¬ 
tion  equipment.  Founded  in  1981  in  Hawaii, 
the  company  didn’t  officially  have  a  primary 
office  until  the  Securities  and  Exchange 
Commission  required  it  to  establish  one 
when  the  company  went  public. 

“The  founders  knew  that  the  strategy 
they  wanted  to  employ  was  to  have  the  em¬ 
ployees  close  to  the  customer.  That  was 
from  the  first  day,  and  it  has  driven  the 
infrastructure,”  says  Kathy  Cruz,  Veri- 
Fone’s  vice  president  for  MIS.  “It’s  an  in¬ 
credible  solution;  you  have  employees 
where  you  need  them  rather  than  where 
your  building  is.  If  you  need  people  in  Flori¬ 
da,  you  put  them  there  because  the  infra¬ 
structure  can  support  them  there,  rather 
than  in  California  because  that’s  where 
your  building  is.” 

Most  employees  travel  constantly,  con¬ 
ducting  business  by  portable  computer. 
“Your  office  is  your  notebook  and  where 
you  hook  up,”  says  Cruz,  who  visits  her 
Redwood  City,  Calif.,  office  only  a  few  days 


every  month.  Employee  files  and  most  of¬ 
fice  forms — purchase  orders,  budget  data, 
vacation  requests,  hiring  paperwork — ex¬ 
ist  only  online.  Even  a  new  employee’s 
technological  orientation  happens  online.  A 
few  weeks  after  joining  the  company,  every 
VeriFone  employee  worldwide  gets  an  in¬ 
troduction  to  the  company’s  system,  con¬ 
ducted  by  telephone  and  collaborative 
computing.  “We  use  a  technique  that  al¬ 
lows  the  student  to  maneuver  through  the 
system  while  the  instructor  watches,” 
Cruz  explains.  The  instructor  has  trained 
about  200  employees  in  29  locations 
around  the  world  without  ever  leaving  her 
home  in  Philadelphia. 

Later,  VeriFone’s  more  than  2,200  em¬ 
ployees  can  improve  their  skills  through  the 
company’s  continuing  education  program, 
the  Virtual  University.  VeriFone  employees 
also  stay  in  touch  through  an  in-house  news 
service  (“a  virtual  water  cooler,”  as  Cruz 
puts  it),  a  video  magazine,  pagers,  voice 
mail,  e-mail,  its  World  Wide  Web  page,  tele¬ 
conferencing  and  videoconferencing. 

Cruz  predicts  that  virtual  reality  will 
come  into  play  eventually.  But  even  with  all 
that  technology,  managers  and  employees 
occasionally  gather  in  person.  “You  cannot 
go  indefinitely  without  the  face-to-face  con¬ 
tact,”  Cruz  says. 

While  projections  call  for  telecommuter 
ranks  to  reach  10  million  by  the  year  2000, 
no  one  can  reliably  estimate  how  many 
companies  “telework”  in  the  same  way  that 
VeriFone  does.  Recognizing  that  the  virtual 
workplace  isn’t  for  everyone,  VeriFone 
carefully  screens  its  employees.  Those  who 
like  sharing  workspace  and  lunching  with 
fellow  workers  every  day  probably  wouldn’t 
make  the  cut.  Still,  as  more  companies  go 
global  and  rely  increasingly  on  doing  busi¬ 
ness  electronically,  it’s  reasonable  to  as¬ 
sume  that  the  lifestyle  of  the  VeriFone  em¬ 
ployee  lifestyle  will  become  increasingly 
common.  Because  they  exist  only  in  cy¬ 
berspace,  virtual  companies  rely  even  more 
heavily  on  streamlined,  constantly  upgrad¬ 
ed  technology  than  do  their  real-world 
counterparts.  As  Cruz  puts  it:  “The  net¬ 
work  is  the  heartbeat  of  the  company.” 

But  making  sure  that  everything  runs 
smoothly  is  only  half  of  IS’s  job.  “In  addi¬ 
tion  to  knowing  the  technology,  the  CIO  of 
the  future  really  has  to  be  able  to  vision  in  a 
way  that  is  different  from  before,”  Cruz 
says.  And  there’s  no  online  substitute  for 
knowledge,  communication  and  dedication. 
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As  Ronald  K.  Goodenow,  director  of  the 
telework  initiative  at  the  Institute  for  Policy 
and  Social  Science  Research  at  the  Univer¬ 
sity  of  New  Hampshire  in  Durham,  N.H., 
puts  it:  “These  systems  are  not  going  to 
work  unless  people  are  really  committed  to 
what  they’re  doing.” 

THE  UIDTUHL  CLHSSDOOH: 

DISTANCE  EDUCATION 


grade  their  skills  through  courses  offered  by 
the  Redmond,  Wash.-based  Microsoft  Online 
Institute. 

The  virtual  classroom  eliminates  the  bar¬ 
riers  of  geography.  However,  distance  edu¬ 
cation  typically  doesn’t  require  all  the  par¬ 
ticipants  to  communicate  at  the  same  time. 
That’s  especially  important,  given  the  tar¬ 
get  audience  for  the  coming  decade.  “In  the 
year  2000,  the  majority  of  students  will  be 
over  25  years  old,”  says  Jacques  Dubois,  di¬ 
rector  of  distance  learning  at  Brevard  Com¬ 
munity  College  (BCC)  in  Cocoa,  Fla.,  which 
has  just  begun  offering  courses  leading  to 
associate’s  degrees  through  its  new  World 
Community  College  on  America  Online. 
“People  in  that  age  bracket  are  busy  con¬ 
sumers,  and  they  want  to  take  courses  at 
their  convenience.”  They  also  tend  to  be 
technologically  savvy  and  committed  to  up¬ 
grading  their  skills  throughout  their  ca¬ 
reers.  In  addition,  advocates  say,  the  virtual 
classroom  makes  courses  available  to  the 
handicapped,  workers  on  irregular  shifts, 
frequent  travelers,  single  parents,  residents 
of  isolated  areas  or  people  who 
want  to  study  in  a  highly  special¬ 
ized  area — such  as  BCC’s  alter¬ 
native-energy  program — without 
requiring  them  to  move  closer  to 
campus. 

While  distance  education  can 
still  involve  mailed  materials,  TV 
or  video  courses,  the  hottest 
growth  area  is  online  education, 
which  lets  people  dial  in  from  the 
desktop  at  work,  the  computer  at 
home  or  the  laptop  on  the  road. 
No  one  can  reliably  estimate  how 
many  colleges,  universities,  vo¬ 
cational  schools  and  other  pro¬ 
grams  offer  online  classes  or  oth¬ 
er  forms  of  distance  learning.  But 
the  Distance  Education  and 
Training  Council  in  Washington 
estimates  that  about  3  million 
students  are  registered  this  year 
in  council-accredited  programs  in 
200  subject  areas,  ranging  from 
accounting  to  zookeeping.  Both 
credit  and  noncredit  offerings  are 
on  the  rise,  but  full-degree  pro¬ 
grams  remain  relatively  rare.  Ac¬ 
cording  to  a  recent  study  of  230 
colleges  by  the  American  Associ¬ 
ation  of  State  Colleges  and  Uni¬ 
versities,  half  the  schools  sur¬ 
veyed  offer  “cybercourses,”  but 


USING  THE  CompuServe  online  service, 
students  in  Manchester,  N.H.,  or  Mont¬ 
pelier,  Vt.,  can  earn  a  master’s  degree  in 
journalism  from  the  University  of  Memphis 
without  ever  venturing  south  of  New  Eng¬ 
land.  Internet  newcomers  can  learn  their 
way  around  the  global  network  in  courses 
offered  by  e-mail.  And  no  matter  where  they 
live,  high-tech  professionals  can  test  their 
knowledge  of  technology  on  IBM’s  World 
Wide  Web  site  in  a  New  York  suburb  or  up- 


BREVARD  COMMUNITY 
COLLEGE  students  can 
take  Katherine  Cobb ’s 
course  for  legal  assis¬ 
tants  in  person  or  on 
their  own  time  through 
America  Online. 
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“In  2010,  I 

will  be  a  math 
teacher. 

There  will  be 
an  electronic 
computer  built 
in  on  every  desk 
that  is  like  a 
textbook,  and 
you  can  see  the 
teacher  on  the 
screen  talking 
to  you,  and 
you  would  ask 
questions  by 
pushing  a 
button  on  the 
keyboard.” 

-PETER  N.,  AGE  12 
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“In  2010, 

I  will  have  just 
graduated  from 
med  school. 
Surgical 
operations  will 
take  place  over 
long  distances, 
preventing 
doctors  from 
having  to  go 
inside  an 
isolation  room 
containing  a  hot 
virus.  Missing 
limbs  will  not 
be  replaced 
by  a  prosthesis 
but  by  robotic 
limbs  that  fully 
mimic  the 
human  limb.” 
-DAVID  S.,  AGE  12 


only  about  10  percent  provide 
full  “distance  degrees,”  al¬ 
though  educators  universally 
predict  that  the  coming 
decades  will  even  up  the 
percentages. 

Beyond  the  initial  techno¬ 
logical  investment  and  in¬ 
structors’  salaries,  costs  are 
low,  enabling  many  programs 
to  offer  virtual  classes  for  less 
tuition  than  that  of  traditional 
face-to-face  courses.  Brevard 
Community  College’s  online 
offerings  will  jump  from  the 
four  business  and  astronomy 
classes  offered  in  the  fall  to 
more  than  25  courses  in  a 
range  of  disciplines  in  Jan¬ 
uary.  The  school  opted  to  out¬ 
source  to  a  commercial  ser¬ 
vice  to  get  user-friendly, 
state-of-the-art  technology. 

“Our  function  is  creating  a 
learning  environment  with 
content  and  support,” 

Dubois  says.  “Building  a 
computer  network  is  not 
necessarily  our  business.” 

World  Community  Col¬ 
lege  mirrors  other  as¬ 
pects  of  BCC’s  real-world 
campus,  offering  a  “stu¬ 
dent  lounge,”  bulletin 
boards,  study  groups,  fac¬ 
ulty  and  adviser  office  hours,  a  student 
newspaper  and  a  bookstore.  As  with  tele¬ 
medicine,  skeptics  wonder  whether  the 
convenience  gained  in  distance  education  is 
worth  the  human  interaction  lost.  And  the 
format  does  add  a  layer  of  difficulty  in  de¬ 
termining  who’s  actually  doing  the  course 
work.  However,  instructors  say  they  get  to 
know  students’  online  personalities  as  well 
as  they  would  faces  and  voices  in  a  tradi¬ 
tional  classroom.  And  BCC  requires  in¬ 
structors  of  online  classes  to  hold  at  least 
one  proctored  examination  in  person  per 
term. 


THE  UIDTUHL  HOSPITAL:  TELEMEDICINE 

More  than  40  years  ago,  a  few  medical 
pioneers  began  experimenting  with 
telemedicine — an  approach  combining 
telecommunications,  videoconferencing  and 


TELEMEDICINE  PROVIDES  greater  access 
to  specialty  care,  yet  the  investment  pays 
off  quickly  by  reducing  unnecessary  hospi¬ 
talizations. 


medical  technologies,  particular¬ 
ly  in  radiology  and  pathology.  But  in  the 
past  few  years,  more  than  50  medical  cen¬ 
ters  nationwide  have  launched  major  proj¬ 
ects  offering  direct  patient  care  from  a  dis¬ 
tance  in  a  variety  of  specialties,  according 
to  Dr.  Ace  Allen,  editor  of  the  Telemedicine 
Today  newsletter,  and  he  expects  the  num¬ 
bers  to  continue  doubling  annually  for  at 
least  the  next  five  years. 

Driving  the  trend  are  rising  health-care 
costs,  plummeting  equipment  prices  (tele¬ 
medicine  setups  that  10  or  15  years  ago 
cost  $500,000  can  now  be  had  for  $5,000  to 
$15,000),  and  continuing  improvements  in 
data  compression,  image  quality,  satellite 
transmission  and  fiber  optics.  Telemedicine 
cuts  medical  expenses  by  enabling  doctors 
to  confer  with  distant  colleagues,  share 
data  or  examine  patients  in  a  remote  loca¬ 
tion,  all  without  losing  time  and  money  to 
travel.  It  also  allows  institutions  to  operate 
effectively  after  downsizing  by  drawing  on 
specialists  elsewhere.  “People  are  looking 
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ul  will  start  a 
robotics/bionics 
technical  firm, 
manufacturing 
medical  replace¬ 
ments  and  possi¬ 
bly  working  on 
transferring  dying 
intellects  into  a 
robot  body,  giving 
a  potentially 
infinite  increase 
in  human  life 
expectancy.” 

-DAVIDS.,  AGE  12 


for  ways  to  do  the  right  thing  one  time  and 
share  the  information,”  says  Steve  Rush¬ 
ing,  an  Atlanta-based  Andersen  Healthcare 
Consulting  partner  specializing  in  tele¬ 
medicine. 

Health-care  organizations  have  discov¬ 
ered  that  they  can  quickly  recoup  their  tele¬ 
medicine  investments  because  such  a  sys¬ 
tem  can  save  thousands  of  dollars  daily  by 
preventing  patients  from  unnecessary  hos¬ 
pitalization.  At  the  same  time,  true  believ¬ 
ers  say,  telemedicine  provides  top-quality 
care.  Take  the  case  of  Harris  Corp.,  a  manu¬ 
facturer  of  electronic  imaging  equipment. 
Since  February  1995,  the  Melbourne,  Fla., 
company  has  been  transmitting  its  employ¬ 
ees’  X-rays,  CAT-scans,  mammograms, 
ultrasounds  and  other  radiological  records 
for  analysis  by  specialists  at  the  UCLA 
Medical  Center  located  2,500  miles  away. 
Company  executives  have  predicted  that 
the  program  will  save  $2  million  a  year  over 
the  next  seven  years  in  health-care  costs 
while  offering  employees  access  to  special¬ 
ty  care  that  isn’t  available  locally. 

A  study  by  Arthur  D.  Little  Inc.,  the 
Cambridge,  Mass. -based  research  group, 
indicated  telemedicine  could  slash  more 
than  $132  million  annually  from  U.S.  health 
costs.  For  that  reason,  Dr.  Jay  Sanders,  di¬ 
rector  of  telemedicine  at  the  Medical  Col¬ 
lege  of  Georgia  in  Augusta,  who  was  among 
the  first  to  experiment  with  distance 
medicine,  has  predicted  that,  by  about 
2010,  medical  videoconferencing  equip¬ 
ment  will  be  as  common  in  doctors’  offices 
as  fax  machines  are  today. 

Most  telemedicine  programs  involve  ur¬ 
ban  hospitals  providing  specialty  care  to 
geographically  isolated  areas,  including  ru¬ 
ral  communities,  Indian  reservations  and 
even  developing  nations.  Some  small-town 
hospitals  turn  to  the  big-city  specialists  for 
advice  or  second  opinions  on  traumas  such 
as  severe  burns  or  unusual  eye  injuries. 
And  some  use  the  technology  to  allow  dis¬ 
tant  specialists  to  examine  patients  who 
are  too  old,  too  young,  too  injured  or  too  ill 
to  travel. 

Hospitals  in  at  least  two  states  use  the 
technology  to  examine  prison  inmates.  In  a 
number  of  states,  some  criminal-justice  pro¬ 
ceedings,  including  arraignments  and  parole 
hearings,  are  held  remotely  through  telecom¬ 
puting  hookups.  This  saves  prison  officials 
the  cost  and  security  hassle  of  transporting 
inmates  to  each  and  every  scheduled  court 
appearance,  at  many  of  which,  officials  con¬ 


tend,  little  or  nothing  of  substance  occurs. 
But  remote  court  appearances  are  controver¬ 
sial  because  lawyers  and  civil  libertarians  be¬ 
lieve  that  teleconferencing  fails  to  convey  all 
of  the  possibly  meaningful  context  and  nu¬ 
ance  that  might  be  important  or  useful  to  par¬ 
ties  in  a  criminal  case. 

But  analysts  say  that  telemedicine’s  true 
potential  lies  in  home  care.  In  some  pilot 


VISIT  THE  CIO  World  Wide  Web  site  at 
http:llwww.cio.com  for  a  list  of  resources  on  tele¬ 
medicine,  distance  education  and  telework. 


programs,  patients  can  already  monitor 
blood  pressure,  temperature  and  other  vital 
signs  at  home,  or  consult  with  doctors  or 
nurses  by  videoconference,  eliminating  the 
need  for  home  health  care  and  possibly 
nursing  home  admissions  and  some  office 
visits.  One  device,  the  HANC  (Home  As¬ 
sisted  Nursing  Care)  Network,  uses  voice, 
video  and  data  transmission  to  send  regular 
vital-sign  readings  to  a  24-hour  health  cen¬ 
ter.  HANC,  which  HealthTech  Services 
Corp.  of  Northbrook,  Ill.,  hopes  to  market  in 
mid-1996,  even  dispenses  drugs,  checks  for 
potential  interactions  and  verbally  reminds 
patients  when  they’re  due  to  take  their  pills. 
That’s  critical,  Rushing  says,  because  pa¬ 
tients  who  don’t  comply  with  prescribed 
drug  regimens  are  most  likely  to  end  up  re¬ 
ceiving  an  expensive  readmission  to  the 
hospital. 

Telemedicine  also  has  its  detractors. 
Critics  say  it  can  interfere  with  the  physi¬ 
cian-patient  relationship,  eliminating  the 
healer’s  touch.  “A  lot  of  psychologists  and 
psychiatrists  will  tell  you  that  you’ve  got  to 
be  in  the  room  with  the  person;  there  are 
things  the  camera  just  won’t  pick  up,”  says 
Goodenow.  Dr.  Jerome  Kassirer,  editor  of 
The  New  England  Journal  of  Medicine,  has 
raised  questions  about  privacy  and  quality 
of  care. 

And  what  about  legal  and  professional  is¬ 
sues?  How  much  should  doctors  charge  for 
telemedical  advice?  How  will  insurance  re¬ 
imbursement  work?  Can  doctors  legally 
practice  across  state  lines?  And  who’s  liable 
if  something  goes  wrong?  “There  are  no 
standards  for  telemedicine,”  Goodenow 
says.  “Right  now,  it’s  in  a  very  experimen¬ 
tal  stage.”  BE] 


Anne  Stuart  can  be  reached  via  e-mail  at 
astuart@cio.com. 
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Network  helps 
Lotus  Notes  cover  even 
more  territory. 


Now,  every  SPARCserver™  system  comes  bundled  with  Lotus  Notes?  the  groupware  standard.  And  that  means  more 
people  can  access,  track,  and  share  information  than  ever  before.  In  fact,  a  single  SPARCserver  can  currently  support  up  to 
250  Lotus  Notes  users.  But  industry-leading  scalability  isn't  the  only  reason  to  build  a  global  Lotus  Notes  infrastructure  with 


SPARCserver  systems.  They  support  TCP/IP  and  SPX  protocols,  so  you  can  run  Lotus  Notes  applications  across 
Windows,  NT,  Macintosh,  OS/2,  and  UNIX  platforms.  You  also  get  the  mission-critical  reliability  that  has  made 
SPARC  the  best-selling  RDBMS  platform.  Find  out  more,  http://www.sun.com  or  1-800-786-0785,  Ext.  325. 


%>Sun 

THE  NETWORK  IS  THE  COMPUTER" 


01995  Sun  Microsystems,  Inc  All  rights  reserved  Sun,  Sun  Microsystems,  the  Sun  Logo,  and  The  Network  Is  The  Computer  are  trademarks  or  registered  trademarks  of  Sun  Microsystems.  Inc  in  the  United  States  and  other  countries  All  SPARC  trademarks  are  used  under  license  and  are  trademarks  or  registered 
trademarks  of  SPARC  International,  Inc.  in  the  United  States  and  other  countnes.  Products  bearing  the  SPARC  trademarks  are  based  upon  an  architecture  developed  by  Sun  Microsystems,  Inc.  Lotus  Notes  is  a  trademark  of  Lotus  Development  Corporation  Bundle  offer  available  in  U  S  and  Canada  only 


WHAT 

WILL  HE 

FUTUAE 

HOLD 

uif  I  were  to 
start  a  company, 

I  would  try  to 
create  a  human 
fax  machine. 

When  there  is 
bad  weather  or 
you  don’t  want 
to  have  to  walk 
anywhere,  you 
can  get  zapped 
wherever  you 
want  to  go. 

If  you  are  on 
the  telephone 
with  the  place 
you  want  to  go, 
you  then  step 
inside  a  booth 
and  push  one 
button  to  be 
transported.” 

-MELYSSA  G.,  AGE  13 


T  E  C  H  H  0  L  0  G  1ST  $  ’  PANEL 

[OMMUNICmOHS: 

Anywhere, 

Anytime, 

Any  Medium, 

Any  Day  Noui 

Communications — whether  voice  or  data — will  soon  be 
ubiquitous.  Scalable,  pervasive  networks,  intelligent  devices  and 
wireless  services  will  enable  people  to  reach  any  other  person 
or  device,  anywhere,  at  any  time.  This  will  be  both  liberating 
and  terribly  restricting.  With  no  infrastructural  limitations  on 
where  or  when  we  can  work,  we’ll  all  have  to  become  more 
adept  at  defending  our  personal  boundaries.  CIO  asked  some  of 
those  at  the  forefront  of  technology  development  to  explain 
what  they’re  working  on  now  and  to  describe  what  kind  of 
world  these  products  might  help  shape. 
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VANTAGE 

MDI 

Y  R  2  0  0  0 


Your  time  is  a  very  precious  commodity... 


So  well  get  right  to  the  point. 

There's  no  better  way ...  there’s  no  faster 
way  to  deal  with  the  problem  of  new 
century  date  change  in  your  COBOL 
Legacy  System  than  Vantage  YR2000SM. 

Consisting  of  an  application  tool  set, 
training,  a  process  model,  PLUS  optional 
conversion  consulting  services,  Vantage 
YR2000  offers  a  powerful  solution  that's 
unavailable  from  any  other  source. 

The  Vantage  YR2000  approach  auto¬ 
matically  attaches  the  century  to  date 
fields  in  existing  programs,  files  and 
assembler  throughout  your  environment. 

It  provides  a  fast,  cost-effective  way  for 
insurance  companies  and  other  industries 
with  large  numbers  of  COBOL-based 


applications  to  bring  their  programs  into 
the  21st  Century. 

At  the  heart  of  Vantage  YR2000’s  impres¬ 
sive  performance  are  solution  tools  which: 

■  Provide  impact  analysis  date  identi¬ 
fication  data  for  scope  identification 

■  Automate  the  change  of  program 
source  code 

I  Convert  files 

■  Produce  comprehensive,  customized 
audit  trail  reports 

The  tools'  advanced  design  reduces  the 
technical  complexity  and  risks  associated 
with  the  project,  and  dramatically 
simplifies  the  conversion  process. 


Project  flexibility  is  built  into  the  Vantage 
YR2000  approach.  The  training  available 
from  Millennium  Dynamics,  Inc.  (MDI)  and 
our  century  compliance  methodology  allow 
you  to  easily  implement  and  control  your 
own  conversion  project...  or  use  outside 
consultants. 

Most  impressive  is  that  Vantage  YR2000 
provides  value-added  productivity  improve¬ 
ments  of  up  to  1000%,  resulting  in  major 
project  cost  savings  that  improve  profits. 

Act  now.  Prepare  now.  Change  now. 

And  face  the  millennium  with  confidence. 
It’s  fast,  easy,  and  surprisingly  affordable 
with  Vantage  YR2000. 

Call  us  at  1-800-892-7431 ,  or  write  us 
for  more  information. 


Millennium  Dynamics,  Inc. 


580  Walnut  Street,  10th  Floor,  P.O.  Box  2575,  Cincinnati,  Ohio  45202  •  Toll  Free:  (800)  892-7431  •  (513)  369-3041  •  Fax:  (513)  369-3077 
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Introducing  the  Candle  Command  Center 
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Your  business  depends  on  expanding  networks  of 
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New  Solutions  for  New  Problems 

As  your  business  applications  and  systems  become 
more  and  more  complex,  threats  to  the  basic 
health  of  your  business  multiply.  In  a  competitive 
world,  the  costs  of  outages  are  measured  by  busi¬ 
ness  success — or  failure. 

Candle  Command  Center™  solutions  are  a 
revolutionary  approach  to  assuring  the  health  of 
your  applications  in  complex  computing  environ¬ 
ments.  In  today’s  environment,  you  need  more 
than  a  random  collection  of  repackaged  tools. 
Candle  Command  Center  solutions  reflect  a  com¬ 
mitment  to  true  integration  at  all  levels.  They  are 
designed  with  integrated  system  alerts,  console 


management  and  automation  to  protect 
the  availability  of  your  business  applications, 
whatever  the  application  or  platform. 

True  Enterprise  Systems 
Management 

Every  major  platform  and  system 
can  be  managed  with  a  Candle 
Command  Center. 


..  .»ct  -V** — Jig***.  - 


Platforms/Systems  Subs)’stems/Tools/DBs 


AIX 
SunOS 
HP-UX 
Windows  NT 
MVS  Sysplex 
NetWare 


CICS/MVS 

NetView 

OpenView 

Oracle/Sybase 

DB2/IMS 

MQSeries 


SYSTEM  CPU  PERCENT 
’GTSD 


Application  Architecture 

Using  the  lessons  of  client/server,  the  Candle 
Command  Center  architecture  distributes  systems 
management  functionality  across  three  components: 
Candle  Management  Server,™  Candle  Management 
Workstation™  and  OMEGAMON®  Monitoring  Agents. 


Advanced  Technology 

The  Candle  Command  Center 
solutions  are  built  on  Candle 
Technologies™  (CT™)  a  unique 
object-oriented  framework. 
Among  the  features  of  this  ad¬ 
vanced  technology,  CT  enables 
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Candle  has  the  know-how  to  manage  them. 
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the  fusion  of  Visual  Programming  with  local  or 
distributed  inference  engines  for  enterprise  alert 
management. 

Commitment  to  Integration 

Candle  has  invested  more  than  $140  million  in 
CT-based  solutions  to  assure  our  customers  of 
true  integration.  For  the  diverse  systems  managed, 
our  CT-based  solutions  will  have  the  same  user 
interface,  tables,  displays  and  alert  mechanisms. 

Scalability,  Reliability 

At  Candle  we’re  committed  to  the  scalability  and 
reliability  that  are  essential  to  our  customers. 


To  meet  that  com¬ 
mitment,  we  are 
testing  our  solu¬ 
tions  on  one  of  the 
world’s  largest  UNIX 
machines — a  512- 
node  SP2.  Even  the  Candle  Management  Server 
itself  can  be  scaled  with  hub  versions  available 
for  MVS,  AIX  and  Windows  NT. 

Take  the  Next  Step 
Take  Command 

Learn  more  about  the  Candle  Command  Center 
today.  On  the  Web,  visit  our  home  page  at 


http://www.  candle,  com  See  how  Visual 
Programming  and  our  distributed  application 
architecture  can  save  you  time  and  money. 

For  information  including  papers  by  leading 
consultants  describing  how  it  all  works,  call  a 
Candle  representative  at  1-800-843-3970. 


Candle  Command  Center 


Resource  and  Availability  Management 


iCandle 


“In  2010,  I’d 
probably  have  a 
museum  about 
the  20th  century. 
It  would  attract 
a  very  large 
crowd.  The 
children  that 
weren’t  born 
until  after  the 
big  technology 
fiasco  would 
wonder  how 
people  had  fun 
without  virtual 
reality.  How 
they  got  things 
done  without 
personal 
servants. 

Pretty  pathetic, 
huh?” 

-JADE  B.,  AGE  12 


One  Humber  for  lloice, 
E-Hail  and  Fax 


IMAGINE  THIS:  You  are  a  CEO  and  your 
two  fiercest  competitors  announce  a 
merger.  The  early  buzz  from  Wall  Street 
is  not  good.  As  analysts  predict  that  the 
new  company  will  outmuscle  you  for  mar¬ 
ket  share  and  new  customers,  skittish  in¬ 
vestors  unload  your  stock  as  quickly  as 
they  can. 


You  have  a  new  service  you  believe  will 
revolutionize  the  industry,  and  you  decide 
to  announce  it  a  week  early  to  counteract 
the  storm  on  Wall  Street.  But  you  need  to 
contact  your  product  development  chief, 
who  is  sailing  somewhere  in  the  South  Pa¬ 
cific,  and  your  PR  and  marketing  managers, 
at  a  trade  show  in  Las  Vegas. 

No  problem.  You  send  the  product  man¬ 
ager  an  electronic  version  of  the  merger 
newspaper  story.  Although  he  doesn’t  have 
a  fax  machine  aboard  his  yacht,  his  person¬ 
al-assistant  telecommunications  system  au¬ 
tomatically  converts  the  text  to  a  voice 
message  that  he  hears  through  a  miniature 
earplug  device — his  only  link  to  the  real 
world.  You  forward  e-mail,  also  converted 
to  speech  by  the  recipient’s  communica¬ 
tions  system,  from  the  board  of  directors  to 
your  management  team. 

Twenty  minutes  later,  you  initiate  a  real¬ 
time  four-way  conversation  on  a  secure 
channel  through  your  company’s  private 
telecommunications  network.  The  product 
manager  on  his  boat  in  Papeete  harbor,  the 
PR  and  marketing  managers  on  the  exhibit 
hall  floor  of  the  Las  Vegas  Hilton  and  you  in 
a  jet  over  the  Atlantic  plot  the  company’s 
next  move  as  if  you  were  all  speaking  to¬ 
gether  in  the  same  room. 

Within  a  decade,  this  technology  should 
enter  the  mainstream.  Customers  will  have 
a  single  phone  number  for  voice,  fax  and  e- 
mail  that  they  can  use  their  whole  lives  for 
both  personal  and  work  purposes.  This  will 
change  the  way  people  use  telecommunica¬ 
tions  devices.  You  won’t  even  know  your 
work,  cellular  and  home  phone  numbers, 


which  will  simply  be  device  addresses,  not 
people  addresses. 


David  Turock  is  chief  technical  officer  at 
Telecommunications  Premium  Services  Inc. 
in  Iselin,  N.J.  His  personal-assistant  number 
is  908  632-3804. 

R  Heim  of  Tuio-lilay 
Wireless  Options 

ns  WITH  ALL  WIRELESS  technology,  there’s 
a  lot  of  high  expectation  around  paging, 
but  there’s  still  room  for  further  innova¬ 
tion.  With  the  advent  of  narrow-band  per¬ 
sonal  communications  services,  I  think  that 
we’ll  see  paging  begin  to  grow  in  two  direc¬ 
tions,  both  as  a  service  and  as  a  more  so¬ 
phisticated  transactional  device.  Wireless 
companies  have  the  infrastructure  of  net¬ 
work  and  communications  servers  in  place. 
They  will  next  start  integrating  and  upgrad¬ 
ing  the  services  that  they  offer. 

Two-way  paging  is  the  foundation  of  this 
trend.  Companies  are  beginning  to  offer  a 
service  in  which  you  can  use  your  pager  to 
answer  a  query  rather  than  just  receive  a 
message.  So  I  can  send  a  message  to  my 
travel  agent  asking  her  to  book  me  on  a 
certain  flight,  and  she  can  book  it  and  send 
me  a  confirmation  via  the  pager.  Companies 
will  eventually  build  more  sophisticated 
service  offerings  onto  two-way  paging  ca¬ 
pabilities.  For  example,  you  might  use  it  for 
wireless  e-mail  management,  selecting 
which  messages  you  want  to  download  to 
your  mobile  device  and  which  you  want  the 
server  to  send  an  automated  reply  to. 


To  take  advantage  of  new  services,  the 
actual  paging  device  will  change  from  a 
standalone  product  to  a  more  integrated 
piece  of  hardware.  For  example,  a  salesman 
might  connect  pager  to  laptop  through  a  se¬ 
rial  port  to  check  the  inventory  database 
back  at  corporate  headquarters.  And  as 
more  and  more  functionality  makes  its  way 
onto  microprocessors,  pagers  could  become 
a  chip  set  on  the  motherboard  of  a  laptop  or 
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is  ringing. 


Connecting 
at  a 


Higher 


level, 


Did  she  say  connector  instead  of  phone?  Well,  if  she’s  from  AMP  it’s  understandable,  because  we’ve  asked  our  people 
to  think  of  anything  that  provides  connectivity,  even  between  people,  as  connectors.  Usually  thought  of  as  pieces 
of  plastic  and  metal  sitting  on  circuit  boards  or  ends  of  cables,  connectors  are  being  redefined.  We’re  broadening 
their  definition  to  include  the  circuit  boards  and  cables,  seeing  connectors  as  entire  signal  paths  -  from  where 
they’re  generated,  to  where  they’re  received.  Redefining  connectors  has  led  us 
to  add  certain  technologies  to  our  company,  like  circuit  boards,  cable  assemblies, 
sensors,  optoelectronics,  and  wireless  components.  And  we  bring  these 
technologies  together  to  create  proven  connectivity  subsystems  that  our 
customers  can  drop  into  their  designs  -  giving  them  a  better  way  to  solve 
problems  brought  on  by  faster  chips,  shrinking  form  factors,  and  shorter 
development  times.  So  while  we  don’t  expect  everyone  to  think  of  phones 
as  connectors,  our  customers  benefit  because  our  people  do. 

AMP  Incorporated,  Harrisburg,  PA  17105-3608.  Contact  your  regional  center:  USA  1-800-522-6752. 

Canada  905-470-4425.  England  44-1753-676800.  Singapore  65-482-0311.  Japan  81-44-813-8502. 


would  be 
great  if  you 
could  put  on  a 
thinking  cap 
hooked  up  to 
a  computer 
and  whatever 
you  think 
prints  onto 
the  screen. 
Imagine  you 
could  be 
sleeping  and 
your  dream  is 
written  down. 
That  would 
be  great!” 

-MAX  W.,  AGE  12 


personal  digital  assistant.  You  can  use  the 
better  display  and  bigger  keyboard  to  trans¬ 
act  more  complicated  services.  It’s  better 
than  four  buttons  on  a  pager.  Or  it  will  be. 


Scott  Petry  is  director  of  Advanced  Messaging 
Products  at  Sky  Tel  Corp.  in  Washington.  His 
e-mail  is  Spetry@mtel.com;  SkyTel’s  home 
page  is  at  http://www.skytel.com. 


Networks  That  Can  Expand  in 
Three  Dimensions 


IF  YOU  THINK  CHANGES  in  communications 
technology  have  you  in  a  state  of  flux 
now,  just  watch  things  churn  in  the  next 
two  decades. 


The  future  will  be  built  on  what  my  col¬ 
league  Jim  Gray  and  I  call  SNAP,  or  “scal¬ 
able  networks  and  platforms.”  Systems  in 
the  next  millennium  will  be  scalable  in 
time  over  many  decades,  in  space  over 
many  continents  and  in  size  across  differ¬ 
ent  applications.  This  will  allow  users  to 
enjoy  one  system  in  a  worldwide  network 
of  computers. 

The  Internet  provides  some  idea  of  what 
SNAP  means  for  computing.  We  will  see 
everything-to-everything  connectivity  on  a 
global  basis,  unlike  the  more  hierarchical 
client/server  model.  The  Internet  could 
galvanize  SNAP,  but  adequate  bandwidth 
and  robust  reliability  will  be  needed  to 
make  scalability  a  reality. 

Nonetheless,  scalable  computing  is  com¬ 
ing.  Witness  the  fact  that  de  facto,  so-called 
“industry,”  standards  are  driving  down  the 
cost  of  platforms  to  commodity-like  prices. 
Intel’s  aggressive  chip  development  and 
standardization  around  Microsoft  Windows 
have  made  this  possible.  Equally  important, 
advanced  asynchronous  transfer  mode 
(ATM)  networks  are  providing  low  latency 
and  guaranteed  high  bandwidth,  which  is 
critical  for  making  a  scalable  system. 

As  CIOs  know,  increased  reliance  on 
standard  platforms,  standard  operating  sys¬ 
tems  and  ATM  is  happening  now.  But  we 


still  need  ubiquitous  high-speed,  dial-up 
bandwidth.  It  could  take  as  few  as  two  to 
three  years  for  these  networks  to  emerge, 
but  it  will  probably  take  a  decade.  (Recall 
that  the  telcos  and  cable  guys  were  really 
wrong  about  interactive  TV  which,  it  turns 
out,  is  going  to  take  longer  and  cost  more 
than  they  thought.) 

The  communications  revolution  has 
really  just  begun.  We’ll  see  wireless  com¬ 
puting  to  provide  anywhere,  anytime  con¬ 
nections.  LANs  and  WANs  will  converge. 
Video  will  be  delivered  via  some  combina¬ 
tion  of  telephony  and  cable  networks,  and 
the  Internet  will  adopt  video,  too.  Finally, 
speech  input  is  likely  to  cause  a  revolution 
all  by  itself. 

My  advice  to  CIOs  as  the  computer  indus¬ 
try  approaches  the  millennium?  Get  ready  to 
cope  with  it. 


Gordon  Bell,  responsible  for  Digital  Equip¬ 
ment  Corp.  ’s  VAX  minicomputer,  recently 
signed  on  as  a  senior  researcher  for 
Microsoft  Corp.  He  is  working  with  comput¬ 
er  scientist  Jim  Gray  on  the  Cyberbricks  proj¬ 
ect,  which  is  aimed  at  “ scaling ”  Windows 
NT.  He  can  be  reached  by  e-mail:  gbell@ 
mojave.stanford.edu. 

Intelligent  Deuices  That  Talk  to 
You  and  to  Each  Other 

Ten  years  FROM  NOW,  most  devices — 
from  printers  to  PCs  to  picture 
phones — will  be  intelligent,  and  they 
will  be  connected  through  open-architec¬ 
ture,  OS-independent  networks.  These  de¬ 
vices  will  be  able  to  communicate  and  in¬ 
teract  with  one  another  without  requiring  a 
lot  of  systems  integration.  The  goal  is  to 
build  a  smart  network  that  simplifies  the 
flow  and  control  of  information  through  an 
organization. 


The  network  environment  will  be  made 
up  of  five  components.  The  first  is  the  phys¬ 
ical  network  (the  wiring,  connections  and 
hubs),  which  could  be  fiber,  coax,  wireless, 
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ul  will  be 
living  on  Mars 
occasionally, 
traveling  be¬ 
tween  it  and 
Earth.  There  will 
be  space  travel 
and  a  system 
of  instant  com¬ 
munication  with 
other  planets 
and  galaxies. 

I  would  have 
a  little,  subtle 
device  in  my 
pocket  that 
would  enable  me 
to  communicate 
with  the  people 
I  work  with. 

The  device 
would  also 
hook  me  and 
my  work 
partners’ 
computers 
together.” 

-ANNA  S.,  AGE  12 


infrared  or  even  the  power  lines — whether 
singly  or  in  combination. 

The  second  is  the  network  agent  that  re¬ 
sides  within  a  desktop  computer  or  an  in¬ 
telligent  device — anything  from  an  appli¬ 
ance  to  a  digital  copier.  This  is  what  gives  a 
user  or  appliance  access  to  the  network 
environment. 

The  network  broker  brings  parties  to¬ 
gether  to  find  information  or  a  particular 
device.  For  instance,  say  you  want  to 
know  what’s  happening  in  a  certain  part  of 
the  factory.  Your  agent  goes  to  the  broker, 
which  in  turn  connects  you  with  agents 
that  are  on  that  portion  of  the  factory 
floor.  The  broker  saves  you  from  having  to 
understand  the  underlying  complexity  of 
the  network.  The  underlying  technology 
that  enables  the  broker  is  the  network  di¬ 
rectory  service. 

The  next  major  component  combines 
both  internetwork  connections  and  net¬ 
work  services.  This  is  the  bread-and-butter 
of  getting  the  information  around,  whether 
you’re  looking  for  the  time,  stock  quotes, 
SQL  database  information  from  corporate 
resources,  whatever. 

Finally,  you  have  a  bunch  of  network- 
savvy  applications  that  talk  with  agents  and 
the  brokers  and  are  aware  of  the  internet¬ 
work  services.  These  give  what  we  call  the 
information  lens — the  view  of  all  that  infor¬ 
mation  and  all  those  control  devices  on  the 
network.  And  that’s  what  allows  you  to 
build  a  smart  global  network. 

The  opportunity  and  the  challenge  for  in¬ 
formation  officers  will  be  to  identify  the  in¬ 
formation  flows  and  the  control  mecha¬ 
nisms  within  their  organizations.  Those 
infrastructure  components  and  the  informa¬ 
tion  lens  applications  will  enable  them  to 
bring  the  whole  organization  together  in 
terms  of  their  knowledge  and  control. 


Dari  McBride  (DMcBride@novell.com)  is 
vice  president  and  general  manager  of  Novell 
Corp.  ’s  Extended  Networks  Division  in  Pro¬ 
vo,  Utah.  The  Novell  Embedded  Systems 
Technology  (NEST)  home  page  is  at  http:// 
nest.novell.com. 


On  Explosion  on  the  Well 


HI  ITHIN  THE  NEXT  TWO  YEARS,  there  will 
III  be  10  million  Web  sites  out  there. 
Ul  Companies  are  using  the  Web  for  both 
internal  and  external  services,  and  both 


segments  of  the  Web  will  continue  to  grow 
rapidly.  By  the  turn  of  the  century,  most  of 
the  workgroup  market  that’s  now  primarily 
dominated  by  Lotus  Notes  will  be  overtak¬ 
en  by  Web-based  services.  That  is  not  to 
say  that  Notes  will  disappear  overnight,  but 
it  will  occupy  only  a  small  niche  market. 
The  Web  will  also  affect  public  online  ser¬ 
vices  such  as  America  Online,  CompuServe 
and  Lexis-Nexis;  all  will  be  Web-based  in  a 
few  years. 

The  days  of  writing  a  Web  page  using 
raw  HTML  are  numbered.  The  market  for 
authoring  tools  that  allow  people  to  create, 
manage  and  update  sophisticated  Web- 
based  services  will  turn  out  to  be  a  very 
large  one. 


Internet  security  is  essentially  an  infra¬ 
structure  problem.  It  happens  to  be  getting 
a  lot  of  attention  these  days,  but  these  is¬ 
sues  will  be  resolved  within  the  next  five 
years.  Before  too  long,  conducting  secure 
transactions  on  the  public  Internet — in¬ 
cluding  financial  ones — will  be  a  matter  of 
routine. 

The  role  of  the  Web  in  research  and  ed¬ 
ucation  will  also  increase  significantly,  just 
as  it  will  in  business.  There  may  be  a  very 
large  market  for  personal  information  ser¬ 
vices.  Individuals  will  use  their  PCs  to  es¬ 
sentially  operate  their  own  Web  servers. 
They  will  maintain  their  own  personal  li¬ 
braries,  telephone  directories  or  rolodexes 
on  the  Web. 

We  hope  the  industry  will  continue  to 
evolve  in  a  layered  fashion  with  the  same 
widely  accepted  standards  and  vendor  inde¬ 
pendence  that  has  characterized  the  Web 
up  to  this  point.  The  nature  of  the  Web  mar¬ 
ketplace  demands  interoperability  and 
remote,  cross-network  capability  for  prod¬ 
ucts  and  services  from  any  vendor.  While 
Microsoft  will  be  a  significant  and  success¬ 
ful  player,  we  don’t  think  that  it  will  own 
the  industry. 


Charles  Ferguson  is  cofounder  and  chairman 
of  Vermeer  Technologies  Inc.  in  Cambridge, 
Mass.  You  ’ll  find  Vermeer  on  the  World  Wide 
Web  at  http://www.vermeer.com.  HE) 
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A  SPECIAL  REPORT  SUPPLEMENT 

INFORMATION  TECHNOLOGY 
AND  THE  BOTTOM  LINE 


THE  FW/CIO  QUARTERLY 


Unwanted  Legacy 

Yesterday  s  state-of-the-art  com¬ 
puter  system  is  today’s  dinosaur. 


for 


six 


emember  that  ex¬ 
pensive  new  PC 
you  bought 
your  home 

years  ago?  It  had  a  powerful  386  chip,  a 
full  eight  megs  of  RAM  and  an  80-meg 
hard  drive.  It  did  everything  you  ever 
thought  you’d  need  to  do. 

But  now  the  kids  are  clamoring  for 
faster,  fancier  computer  games,  and 
your  own  needs  have  expanded.  The 
new  office  suite  you  purchased  needs 
nearly  100  megs  of  hard-disk  space. 

You  know  you  need  an  upgrade,  but 
you  aren’t  sure  what  the  consequences 
will  be.  Will  you  be  able  to  transfer  all 
your  data  without  having  to  reenter  the 
names  and  addresses  of  all  your  con¬ 
tacts,  the  spreadsheets  you  have  created 
for  your  clients  and  the  report  formats 
you  keep  using?  Will  your  old  and  ex¬ 
pensive  applications  programs  run  on 
the  new  hardware?  Will  you  have  to 
spend  even  more  money  buying  new 
peripherals  such  as  printers,  modems, 
external  drives  and  graphics  cards? 

Multiply  your  problems  by  a  thou¬ 
sand  and  transfer  them  to  a  corporate 
situation  and  you  will  begin  to  under¬ 
stand  how  severe  is  the  problem  of 
legacy  computers.  Most  companies 
have  systems  and  applications  that  were 
once  the  state  of  the  art  but  are  now 
hopelessly  obsolete.  The  trouble  is  that 
the  business  still  depends  on  these  di¬ 
nosaurs.  The  typical  corporation  has  a 
legacy  system  consisting  of  any  number 
of  mainframe  computers  configured  to 
do  a  relatively  few  repetitive  and  large- 
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scale  tasks  very  efficiently — payroll,  or¬ 
der  entry,  invoices  and  the  like. 

But  since  the  advent  of  PCs,  and 
later  workstations,  in  the  Eighties,  and 
then  the  linking  of  a  company’s  desk¬ 
tops  into  local  and  now  wide  area  net¬ 
works,  PCs  are  becoming  more  impor¬ 
tant  as  communications  vehicles  than 
as  individual  productivity  enhancers. 
Data  on  desktops  needed  to  be  shared, 
so  small  numbers  of  PCs  were  hooked 
together  in  local  area  networks.  Differ¬ 
ent  LANs  sprang  up  in  the  same  com¬ 
pany — in  production,  accounting,  sales, 
planning  and  so  on.  Each  group  ac¬ 
quired  its  own  hardware  to  wire  the 
computers  together  and  used  the  oper¬ 
ating  system  and  programs  it  deemed 
best  for  its  own  needs. 

Then,  as  managers  became  more 
comfortable  with  the  new  technology, 
they  started  to  ask  more  penetrating 
questions.  Desktop  and  LAN  data  no 
longer  sufficed.  They  also  needed  to  in¬ 
corporate  enterprisewide  data  that 
resided  on  company  mainframes. 

So  chief  information  officers  are  be¬ 
ginning  to  grapple  with  many  thorny 
issues  in  dealing  with  legacy  systems. 

It  is  no  easy  task  to  physically  link 
together  and  manage  disparate  LANs. 
“When  you  are  trying  to  link  computers 
or  systems  together,  problems  crop  up 
at  several  different  levels,”  says  Christ¬ 
ian  Byrnes,  program  director  at  con¬ 
sulting  and  advisory  firm  META 
Group.  “It  is  easy  to  set  up  networks 
poorly.  The  key  to  success  is  to  under¬ 
stand  a  wide  variety  of  requirements 


and  explore  a  wide  variety  of  potential 
solutions  and  technologies.” 

Equally  complicated  is  developing 
applications  that  can  work  together. 
Most  often  this  involves  extracting  data 
from  one  data  base,  such  as  Oracle,  and 
manipulating  and  merging  it  with  data 
from  another  data  base,  such  as  Sybase. 
Many  data  base  vendors  provide  “mid¬ 
dleware,”  programs  that  can  accomplish 
this  task  to  a  limited  extent,  but  much 
chaos  reigns  in  this  field. 

Another  problem  is  communicating 
among  different  parts  of  extended  net¬ 
works.  The  ability  to  transmit  data  to 
all  parts  of  a  network  is  becoming  cru¬ 
cial.  The  principal  reason  Lotus  Notes 
is  so  successful  is  because  of  its  out¬ 
standing  ability  to  replicate  data. 

The  pace  of  change  in  computer 
technology — both  hardware  and  soft¬ 
ware — is  accelerating.  But  suppliers 
have  become  more  sensitive  to  the  dis¬ 
location  caused  by  such  rapid  change. 
Hardware  vendors  are  designing  easy 
upgrades  into  their  product  architec¬ 
ture.  Software  suppliers  are  providing 
features  for  easy  data  portability  into 
later  versions  of  applications. 

In  the  following  special  report  on 
managing  legacy  systems,  we  present 
two  case  studies  of  companies  dealing 
with  the  need  to  refine  their  computer 
systems  more  or  less  perpetually,  and  a 
third  possibility — outsourcing.  ■ 

Srikumar  S.  Rao  is  chairman  of  the 
Marketing  Department  at  the  C.W. 

Post  campus  of  Long  Island  University. 
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IN  THE  CROWDED  BYWAYS  OF 
Bangkok,  one  bank  is  doing  its  part 
to  reduce  traffic  congestion. 

With  the  help  of  IBM,  Va 
Thai  Farmers  Bank  has 
streamlined  data  handling  at  its 


branches  to  such  a  degree  that 
customer  transactions  that  once  took 
15  minutes  now  take  20  seconds. 

By  using  IBM  experience  in 
the  banking  industry,  Thai  Farmers 
Bank  reengineered  the  way  its 


branches  process  information, 
unproving  customer  service  while 
reducing  employee  overtime. 
What  s  more,  Thai  Farmers 
Bank  is  now  able  to  devote  three 
times  as  much  space  to  customers 


by  virtually  eliminating  the  “ back 
office”at  each  branch. 

How  can  IBM  consultants 
help  your  business  become  more 
competitive?  Give  us  a  call  at 
1 800  IBM-3333,  ext.  HA030,  or  visit 


our  home  page  on  the  Internet  at 
http:/ 7 www.  europe.  ibm.  com/ 'finance  / 


Solutions  for  a  small  planet™ 
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Network  Asset  Value 

The  fine  art  of  continually 
upgrading  aging  computer 
systems  at  Fidelity* 


by  Srikumar  S.  Rao 


T 

t’s  a  little  like  trying  to  take 
out  an  appendix  while  the 
patient  is  playing  tennis.” 
That’s  Albert  Aiello’s  anal¬ 
ogy  for  how  a  large  corporation  contin¬ 
ually  upgrades  aging  computer  systems. 
Aiello  is  president  of  Fidelity  Systems, 
the  technology  division  of  Fidelity  In¬ 
vestments,  the  nation’s  largest  mutual 
fund  company.  Flis  challenge:  “The 
older  systems  have  to  continue  to  run 
the  business  while  we  fit  in  the  new 
technology.” 

As  Fidelity’s  technology  czar,  Aiello 
presides  over  an  empire  of  1,500  sys¬ 
tems  people  with  an  annual  budget  of 
$350  million.  He  understands  how 
technology  is  reshaping  his  business. 
He  ought  to.  He  has  a  Ph.D.  in  mar¬ 
keting  from  New  York  University  in 
addition  to  master’s  degrees  in  both 
industrial  engineering  and  operations 
research. 

“System  objectives  must  flow  from 
business  objectives,”  he  emphasizes. 
“Business  objectives  at  Fidelity  deal 
with  introduction  of  new  products  and 
services,  improving  customer  service 
and  asset  growth.  System  objectives 
have  to  do  with  using  resources  effec¬ 
tively  and  introducing  new  technolo¬ 
gies  to  support  business  directives.” 

Sometime  next  year,  when  a  cus¬ 
tomer  calls  to  inquire  about  his  hold¬ 
ings  in  a  Fidelity  mutual  fund,  the  Fi¬ 
delity  representative  will  be  able  to  ask 
him  if  he  wants  information  on  a  new 
aggressive  growth  fund.  “Your  daughter 
will  be  entering  college  in  five  years,” 
the  rep  might  say.  “You  could  consider 


it  for  a  portion  of  her 
education  fund.”  If 
John  Doe  is  60  or  so, 
the  rep  might  suggest 
a  conservative  gov¬ 
ernment  securities 
fund  as  a  repository 
for  his  IRA  rollover. 

There  is  nothing 
new  about  such  tac¬ 
tics.  There  is  even  a 
term  for  it,  “life-event 
marketing,”  which 
recognizes  that  there 


Fidelity  Systems’  Aiello 


are  stages  in  a 

person’s  life  “The  older  systems 
when  he  be-  1 

comes  a  good  have  to  continue  to  run 
prospect  for  ^  business  while  we  fit  in 

certain  types  or 

products  and  the  new  technology.” 

services.  Many 

industries  and  companies  tailor  their 
marketing  to  such  knowledge.  Fidelity 
just  does  more  of  it  than  most  others 
and  does  it  faster  and  better.  And  soon 
it  will  do  it  in  real  time  over  the  tele¬ 
phone  as  well  as  by  mail. 

As  more  and  more  such  technolo¬ 
gies  are  brought  on  line,  integrating 
them  with  older  systems  becomes  in¬ 
creasingly  complex.  In  1990,  when 
Aiello  joined  Fidelity,  if  Mary  Jones 
called  to  determine  the  status  of  her 
Magellan  account  and  the  value  of  the 
IBM  shares  in  her  brokerage  account, 
the  representative  would  have  had  to 
ask  her  for  each  account  number  and 
look  up  the  information  separately.  He 
would  have  had  to  walk  to  a  quote  ma¬ 


chine  to  get  current 
stock  prices  and  a 
news  terminal  to  find 
out  if  anything  was 
happening  that  might 
affect  them.  Mary 
Jones  needed  a  lot  of 
patience  if  she  had 
five  different  mutual 
fund  holdings  and  a 
portfolio  of  a  dozen 
individual  stocks. 

Today,  when  the 
rep  takes  that  call 
from  Mary  Jones,  his 
screen  automatically 
fills  up  with  a  listing 
of  all  her  holdings. 
He  can  get  current 
stock  quotes  and 
news  stories.  Invest¬ 
ment  tools  permit 
him  to  make  interest  rate  assumptions 
and  answer  questions  like,  “How  much 
money  should  I  put  aside  each  month  if 
I  want  to  have  $50,000  five  years  from 
now  when  my  son  enters  college?” 

Service  items,  such  as  a  request  for 
additional  checks,  are  entered  on  the 
terminal,  transmitted  to  a  fulfillment 
center  and  executed  the  same  day. 

Fidelity’s  computer  bank  is  huge. 
There  are  four  mainframes  totaling 
about  1,500  mips  (million  instructions 
per  second,  a  measure  of  processing 
power),  four  terrabytes  of  disk  storage,  a 
half  dozen  or  so  midrange  IBM  AS400 
and  DEC  computers,  400  Sun  worksta¬ 
tions  and  around  12,000  desktop  PCs. 
The  high  level  of  customer  service  al- 
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YOU’D  SMILE  TOO  IF  YOU  JUST  CUT  YOUR 

NETWORK  PRINTER  COSTS  IN  HALF. 


KYOCERA  SUCCESS  STORY  #559 


BACKGROUND:  Switched  from 
HP  to  Kyocera.  Recently 
purchased  150  Kyocera 
“cartridge-free”  printers. 


KYO-SAVINGS:  More  than 
$100,000  in  the  first  year. 


WINTER  COST  REDUCTION 


« mmm 


Kyocera  offers  a  broad  range 
of  “cartridge-free"  printers: 


*  300  and  600  dpi 
*4, 10  and  18  ppm 

*  Internal  NIC 

*  Multi-protocol  support 

*  Modular  paper-handling 

*  Duplexing 

*  Energy  Star  compliant 

*  Small  footprint 


INTRODUCING  THE  NEXT  GENERATION 
OF  “CARTRIDGE-FREE”  PRINTERS 
FROM  KYOCERA. 


They’re  incredibly  fast.  Advanced.  And  reliable. 
So  how  come  they  cost  50%  less  to  operate 
than  HP®and  Lexmark™  printers? 

Because  the  largest  printer  expense  isn’t  the 
cost  of  the  printer — but  the  cost  of  all  those 
expensive  toner  cartridges  you  have  to  buy. 

Kyocera®  printers  are  the  first  — 
and  only  —  laser  printers  with 
long-life  imaging  components,  so 
you  never  have  to  replace  expensive  cartridges. 


“CARTRIDGE-FREE”  TECHNOLOGY 
REDUCES  PRINTING  COSTS  BY  50%. 

Over  time,  the  savings  can  be  enormous. 

One  printer  alone  could  save  you  $3,700*  the 


first  year.  Depending  on  your  network,  your 
savings  could  be  hundreds  of  thousands,  even 
millions  of  dollars. 

That’s  not  all  you’ll  save  with  Kyocera.  Our 
modular  paper-handling  options  give  you  the 
flexibility  to  upgrade  overtime,  as  you  need  it. 
You’ll  even  save  space  with  our  extra  small 
footprint.  So  why  pay  more  for  the 
same  speed,  performance  and 
reliability? 

CALL  1-800-232-6797  FOR  A  FREE 
DEMO:  “HOW  TO  CUT  YOUR  PRINTER 
COSTS”  ASK  FOR  DEPT.  1011. 

Every  Kyocera  printer  is  backed  by  a  5  billion- 
dollar  company  that’s  world-renowned  for 
service,  support  and  leading-edge  technology. 
Call  today.  And  soon  you’ll  be  smiling,  too. 


K!dOCER3 

'Based  on  duty  cycle  ot  20,000  pages  per  month  at  list  prices.  Allow  4  weeks  delivery  for  the  demo  disk.  ©  1995  Kyocera  Electronics,  Inc.  Kyocera  is  a  registered  trademark  of  Kyocera  Corporation 
Energy  Star  does  not  represent  EPA  endorsements  of  any  product  or  service.  All  other  product  or  service  names  mentioned  herein  may  be  trademarks  or  registered  trademarks  of  their  respective  owners. 
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lowed  by  this  large  and  sophisticated 
computer  infrastructure,  combined 
with  sharply  focused  new  products  and 
highly  targeted  marketing,  have  helped 
to  almost  quadruple  Fidelity’s  assets  in 
the  last  six  years,  to  $520  billion,  and 
the  company  is  still  growing  at  a  crack¬ 
ling  pace.  New  mutual  fund  purchases 
and  market  appreciation  are  likely  to 
increase  the  value  of  its  assets  by  more 
than  25%  this  year. 

Making  the  transformation  was  not 
easy.  “We  went  from  a  mainframe  pro¬ 
cessing  environment  to  a  client-server 
architecture,  and  there  were  not  always 
tools  available  to  do  what  we  wanted,” 
says  Aiello.  A  good  deal  of  ingenuity 
was  needed  to  handle  the  many  prob¬ 
lems  that  arose.  For  example: 


•  Much  of  the  information  process¬ 
ing  was  shifted  from  mainframes  to 
servers  running  on  Unix.  Reports 
needed  to  be  generated  after  the  trans¬ 
ferred  processing  was  complete.  Trou¬ 
ble  was,  Unix  did  not  support  high¬ 
speed  printers,  so  backlogs  quickly 
developed.  “We  built  an  application 
that  takes  print  from  Unix,  Windows 
NT  and  mainframes  and  prints  it  on 
high-speed  printers,”  says  Aiello.  “Our 
Open  Print  Server  takes  input  from  any 
platform  and  forwards  it  to  any  printer.” 
It  was  a  useful  solution  that  Fidelity 
plans  to  sell  to  other  companies. 

•Security  was  a  major  problem  as 
the  number  of  entry  points  increased 
dramatically  in  the  new  distributed 
computing  architecture.  Fidelity  built 


its  own  security  routines  to  encompass 
all  platforms  and  provide  the  same — or 
better — security  on  Unix  and  Windows 
NT  than  it  had  on  mainframes.  It  is 
also  convenient.  Users  do  not  need  to 
perform  multiple  log-ons  as  they  switch 
from  one  environment  to  another. 

•Mainframes  were  connected  to 
IBM  3270  “dumb”  terminals.  They 
could  also  be  hooked  up  to  PCs.  Unix 
servers,  however,  needed  to  be  linked 
to  PCs.  They  could  not  be  connected 
to  the  3270s.  “If  your  environment  had 
hundreds  of  dumb  terminals,  it  cost  real 
money  to  switch  to  PCs,”  says  Aiello. 
So  his  team  developed  an  application, 
called  Session  Manager,  which  permit¬ 
ted  3270s  to  log  on  to  Unix  servers.  Fi¬ 
delity  was  able  to  phase  out  the  older 


A  Techie’s  Dream 

How  one  company  shares  opera 
tional  data  in  real  time  without 
crashing  its  main  computers. 


Greg  Belt,  management  in¬ 
formation  systems  manager 
for  Crystal  Semiconductor, 
had  a  problem.  PCs  had  pro¬ 
liferated  in  the  company,  rais¬ 
ing  individual  productivity — 
but  the  users  wanted  more 
information.  They  wanted 
real-time  access  to  operational 
data.  They  wanted  to  analyze 
bookings,  billings  backlogs 
and  the  like,  using  up-to-the- 
minute  data.  Salespeople 
wanted  to  know  about  cus¬ 
tomer  shipments  the  instant 
they  occurred. 

Yet  most  users  did  not 
have  the  programming  skills 
needed  to  formulate  their 
queries  or  arrange  the  ex¬ 
tracted  information  into  the 
tables  they  wanted. 

“They  had  a  legitimate 
need  for  the  data  they  re¬ 
quested,”  recalls  Belt.  “But  1 
did  not  have  the  manpower  to 


respond  to  them  immediately. 
I  was  very  nervous  about  let¬ 
ting  them  directly  access  our 
operations  computers.  These 
computers  run  our  business 
and  if  they  crash,  the  com¬ 
pany  grinds  to  a  halt.” 

Even  if  users  were  experi¬ 
enced  enough  not  to  cause 
the  machines  to  crash,  Belt 
did  not  see  how  he  could  let 
them  link  up  with  the  com¬ 
puters  that  ran  the  business. 
“If  accounting  was  analyzing 
the  aging  of  receivables  or 
making  other  similarly  large 
queries,  it  could  completely 
lock  the  computers,”  he  says. 

Crystal,  a  subsidiary  of 
Cirrus  Logic,  produces  ana¬ 
log  and  digital  integrated  cir¬ 
cuits  used  by  PC  manufac¬ 
turers.  It  had  five  Sun 
workstations  serving  different 
areas  such  as  sales  and  manu¬ 
facturing.  These  were  linked, 


along  with  some  400  PCs, 
in  a  local  area  network 
managed  with  Novell  Net¬ 
ware.  Data  on  the  servers 
was  stored  in  Ingres,  a  data 
base  product  distributed  by 
Computer  Associates.  Belt 
set  up  two  additional  off¬ 
line  data  bases  on  Sun  work¬ 
stations.  One  contained  engi¬ 
neering  data  such  as  yields  on 
manufacturing  runs  and  num¬ 
bers  of  finished  products.  The 
other  contained  marketing, 
sales  and  accounting  data 
such  as  bookings,  backlog, 
shipments,  billings  and  the 
like.  Some  items,  such  as  in¬ 
ventory  levels,  were  on  both 
data  bases,  which  were  up¬ 
dated  one  to  four  times  a  day. 

He  also  purchased  appli¬ 
cations  that  gave  nontechni¬ 
cal  users  a  “point  and  click” 
method  of  interacting  with 
the  data  bases  and  drawing 
out  the  information  and  re¬ 
ports  they  wanted. 

The  solution  worked — for 
a  while.  Then,  as  the  com¬ 
pany  grew,  six-hour-old  data 
was  not  good  enough.  Engi¬ 
neers  with  quotas  to  meet  at 
the  end  of  each  quarter 


wanted  to  know  in  real  time 
where  they  stood.  Salespeo¬ 
ple  getting  queries  from  cus¬ 
tomers  about  orders  had  to 
know  immediately  about  their 
exact  shipping  status. 

Belt  learned  that  a  replica¬ 
tion  feature  was  in  the  works 
from  Ingres  and,  recognizing 
its  implication  for  his  prob¬ 
lem,  promptly  offered  to  help 
test  and  develop  it.  Replica¬ 
tion  is  a  method  by  which 
data  stored  in  one  computer 
can  be  transferred  to  another 
and  updated  regularly. 

The  powerful  feature 
proved  to  be  the  fix  he 
needed.  “I  can  classify  data 
bases  as  ‘source’  or  ‘target,’  ” 
explains  Belt,  “and  decide 
which  data  goes  to  the  target 
data  base.  I  can  decide  how 
frequently  the  target  data 
base  is  updated — once  a  day 
or  as  soon  as  any  change  oc¬ 
curs.  It  is  a  simple  menu-dri¬ 
ven  interface.  You  don’t  need 
programming  know-how  to 
run  it.”  Crystal  employees  fi¬ 
nally  get  the  information  they 
need  instantly.  Belt  is  happy 
that  his  production  comput¬ 
ers  are  in  no  danger.  — S.S.R. 
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terminals  at  its  own  pace  rather  than  all  at  once. 

•Training  issues  arose  constantly.  Recent  employees 
had  a  better  grasp  of  new  technology  but  fell  short  in  their 
understanding  of  the  business.  Longtime  programmers  were 
not  up  to  speed  on  technology  but  understood  the 
processes.  Different  training  programs  had  to  be  devised 
for  both  in  their  areas  of  weakness. 

Impressive  as  Fidelity’s  present  performance  is,  it  is  con¬ 
tinually  raising  the  ante.  An  optical  imaging  system,  for 
example,  called  XTRAC,  is  being  introduced.  Customer 
documents — such  as  letters — will  be  imaged  and  routed  to 
appropriate  employees.  At  present,  if  a  letter  from  Mary 
Jones  contains  a  change  of  address  and  a  request  for  her 
money  to  be  moved  from  one  fund  to  another,  photocopies 
are  made  and  circulated.  Papers  have  to  be  shuffled  and 
looked  up  if  she  calls  and  makes  reference  to  her  letter. 

With  XTRAC  her  letter  will  automatically  be  entered 
in  her  electronic  dossier  and  routed  to  the  employees  con¬ 
cerned.  Tickler  files  will  remain  open  till  the  issues  she 
raised  are  dealt  with.  If  she  calls,  the  rep  will  be  able  to  put 
the  image  of  her  letter  on  his  screen  and  tell  her  the  status 
of  her  requests  immediately. 

Another  technology,  digital  call  logging,  will  replace 
the  analog  taping  of  phone  conversations  that  Fidelity 
presently  uses.  Recordings  will  be  easily  retrievable  by  date 
and  time  of  call  as  well  as  identifiers  like  customer  name 
and  account  number. 

The  redundancies  built  into  Fidelity’s  systems  have 
stood  it  in  good  stead  more  than  once.  When  a  hurricane 
shut  down  much  of  Boston  in  1991,  callers  to  rivals  such  as 
Scudder  got  recordings.  For  Fidelity  customers  it  was  busi¬ 
ness  as  usual.  Calls  that  would  have  been  handled  in 
Boston  were  automatically  routed  to  Fidelity  centers  in 
Dallas,  Cincinnati  and  Salt  Lake  City.  “The  only  way  you’d 
know  what  happened  is  if  you  had  a  good  ear  and  recog¬ 
nized  the  accents  of  our  operators,”  chuckles  Aiello. 

Fidelity’s  deft  use  of  information  technology  recently 
won  Aiello  the  1995  gold  award  for  innovative  use  of  tech¬ 
nology,  sponsored  by  systems  integrator  American  Man¬ 
agement  Systems  and  Carnegie  Mellon’s  Graduate  School 
of  Industrial  Administration. 

Aiello  has  teams  constantly  evaluating  new  technolo¬ 
gies  while  others  decide  which  ones  should  be  phased  out. 
Visualization,  or  the  ability  to  generate  three-dimensional 
representations  on  a  computer  screen,  is  being  examined. 
So  is  voice-recognition  technology.  Gone  are  the  days 
when  new  technologies  were  simply  cost-effective  re¬ 
placements  of  old  ones.  Today  they  are  strategic  enter- 
prisewide  applications  with  complex  ramifications.  “Tech¬ 
nology  has  to  be  flexible,”  says  Aiello.  “Customer  demands 
are  constantly  changing.  Our  investments  in  technology 
have  to  evolve  to  meet  these  changing  needs.  Firms  that 
manage  this  function  successfully  will  pull  away  from  the 
crowd.”  Fidelity  must  be  doing  something  right.  It  is  pulling 
away  in  performance  from  other  fund  families  at  an  accel¬ 
erating  pace.  ■ 


When  in  Doubt, 
Outsource 

Hard-pressed  chief  informa¬ 
tion  officers  are  using  out¬ 
sourcing  to  cope  with  the 
hassles  of  managing  and  up¬ 
grading  technology. 

by  Srikumar  S.  Rao 

ast  year  Xerox  agreed  to  shell  out  $3.2  bil¬ 
lion  over  10  years  to  EDS  to  manage  most 
of  its  computer  resources  at  locations  all 
over  the  world.  The  deal  was  part  of  a  mas¬ 
sive  reengineering  effort  designed  to  save  nearly  $1  million 
a  day.  Xerox  expects  to  slash  its  information  technology 
costs  dramatically. 

What’s  happening  here  is  that  changes  in  information 
technology  have  become  so  dramatic  and  rapid  that  many 
companies,  like  Xerox,  are  throwing  up  their  hands  and 
passing  the  problem  to  more  and  better-equipped  service 
providers.  Information  Week  reports  that  outsourcing  con¬ 
tracts  are  becoming  more  comprehensive  and  are  regularly 
topping  $1  billion  in  value. 

Outsourcing  used  to  be  seen  as  something  resorted  to  by 
small,  technologically  backward  firms  with  financial  prob¬ 
lems.  No  longer.  Large  companies,  which  considered  them¬ 
selves  technologically  sophisticated  a  few  years  ago,  are 
jumping  on  the  bandwagon.  “Mainframe  and  data  center 
outsourcing  has  been  around  for  decades,”  says  Hugh  Ryan, 
a  managing  director  for  Andersen  Consulting.  “It  is  now  a 
mature  business.  Client-server  outsourcing  is  just  starting. 
The  first  distributed  computing  systems  installed  about  five 
years  ago  are  now  becoming  legacies.  This  will  be  a  rapidly 
growing  business.” 

In  a  typical  arrangement,  the  service  supplier  hires  the 
customer’s  staff  and  then  makes  an  upfront  payment  for  the 
computer  assets  sufficient  to  cover  the  first  year’s  operating 
costs.  The  target  is  to  reduce  the  customer’s  costs  in  subse¬ 
quent  years  by  anywhere  from  10%  to  50%. 

Rick  Roscitt,  managing  partner  of  AT&T  Solutions’ 
worldwide  outsourcing  practice,  firmly  believes  that  com¬ 
panies  should  determine  and  stick  to  their  core  competence, 
which,  in  most  instances,  does  not  include  becoming  an  ex¬ 
pert  on  technology.  “Companies  survive  and  prosper  by  re¬ 
acting  fast  to  customer  needs  and  the  changing  market  en¬ 
vironment,”  says  Roscitt.  “Trying  to  manage  technology 
in-house  could  rob  the  core  of  scarce  resources  and  cause  the 
company  to  react  more  slowly.” 

Putting  in  an  unabashed  plug  for  his  company,  Roscitt 
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AT&T  Solutions's  Rick  Roscitt 

points  out  that  AT&T  Solutions’  own 
core  competence  is  in  networking,  an 
area  that  most  companies  are  finding 
too  difficult  to  master.  AT&T  Solu¬ 
tions  has  more  than  100  clients  around 
the  globe  for  whom  it  provides  a  variety 
of  services  including  network  manage¬ 
ment.  Many  companies  find  it  cheaper 
and  more  convenient  to  let  AT&T 
handle  phone-intensive  customer  and 
employee  help  desks.  For  example, 
most  Kraft  products  have  an  800  num¬ 
ber  printed  on  their  packaging.  Call  the 
number,  and  a  courteous  AT&T  em¬ 
ployee  will  answer  the  phone  in  Kraft’s 
name.  The  employee  will  answer  ques¬ 
tions,  resolve  complaints  and  take 
whatever  follow-up  action  is  required. 
Kraft  gets  summary  and  detailed  reports 
at  specified  intervals. 

“If  a  company  cannot  transform 
from  a  legacy  to  a  new  system  or  a 
strategic  vision  is  not  being  met,  it  is 
time  to  examine  fresh  options,”  says 
Roscitt.  “If  an  insurance  company 
wants  to  get  a  policy  out  in  one  day 
rather  than  three  weeks  and  finds  itself 
stymied,  consider  outsourcing.” 


U 


Compa¬ 
nies  survive 


environment. 


Strapped  state  agencies 
are  experimenting  with 
innovative  methods  of  fi¬ 
nancing  the  switch  from  an-  . 

tiquated  to  current  informa-  3.nd  prosper  by 

don  processing  methods,  reacting  fast  tO 

The  state  legislature  recently 

broadened  the  responsibili-  customer  needs 

ties  of  California’s  Franchise  and  the  chang- 
1  ax  Board.  In  addition  to  ° 

collecting  corporate  and  per-  ing  market 
sonal  taxes  it  is  now  charged 
with  collecting  child  support 
payments  and  Department  of  Motor 
Vehicle  fees. 

American  Management  Systems,  a 
technology  and  consulting  firm  in  Fair¬ 
fax,  Va.,  linked  together  California’s 
legacy  systems.  Information  about  a 
company  was  typically  scattered.  Mo¬ 
tor  Vehicles  had  details  of  cars  and 
trucks  owned,  Employment  had  W-2 
and  payroll  records,  the  Board  of  Equal¬ 
ization  had  sales  tax  information  and 
so  on.  The  new  system  places  at  the  fin¬ 
gertips  of  the  tax  collector  various 
pieces  of  collection  information  about 
the  corporation,  including  the  most 
current  address  and  phone  numbers,  a 
list  of  officers  and  so  on. 


we 


on  our 


In  addition,  the  system  auto¬ 
mates  the  processing  of  delin¬ 
quent  tax  accounts  and  ranks,  in 
order  of  priority,  the  steps  that 
should  be  taken  with  each  one. 
The  system  became  operational 
in  March  1995.  The  Franchise 
Tax  Board  realized  an  increase 
in  revenues  of  more  than  $25 
million  in  the  first  five  months 
of  operation.  AMS  hopes  to 
help  the  FTB  achieve  the  same 
level  of  efficiency  by  1996  in  ac¬ 
tivities  like  collecting  child-sup¬ 
port  payments. 

“What  is  remarkable  about 
the  FTB  project  is  California’s 
willingness  to  focus  on  best 
value,  not  lowest  cost,”  says 
John  Podlipnik,  vice  president 
of  AMS.  “We  are  in  true  part¬ 
nership  with  the  FTB.  AMS  laid 
out  all  the  money  for  the  up¬ 
grades  and  gets  compensated  by 
receiving  a  percentage  of  the  in¬ 
creased  revenues  up  to  the  the 
value  of  our  bid.  If 
don’t  deliver 
promises  of  increased  effi¬ 
ciency,  we  don’t  get  paid.” 

Mike  Meyer,  executive 
vice  president  of  Cap 
Gemini  America,  a  divi¬ 
sion  of  multibillion-dollar 
French  information  tech¬ 
nology  firm  Cap  Gemini 
Sogeti,  points  out  that  part 
of  the  reason  companies 
are  facing  problems  man¬ 
aging  their  computer  technology  is  that 
the  businesses  themselves  are  undergo¬ 
ing  transformation.  “When  the  basic 
nature  of  the  business  changes,  tech¬ 
nology  also  changes,”  says  Meyer. 
“Managing  both  types  of  change  is 
dizzying  in  its  complexity.” 

Meyer  advocates  a  piecemeal,  but 
coordinated,  solution  to  the  difficulty. 
“Try  moving  to  a  new  set  of  open  plat¬ 
forms  internally,”  he  suggests.  “Take 
legacy  applications  to  an  outsourcer 
and  contract  out  ancillary  functions 
such  as  training,  network  support  and 
help  desk.” 

It  makes  you  wonder:  With  all  the 
outsourcing,  what  will  be  left  to  do?  ■ 
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SOLUTION. 

Satyam  Computer  Services  has  been  working  with  some  of  the  largest  companies  in  the  world  to 
deliver  software  services  that  meet  their  IS  needs.  For  corporations  like  General  Electric,  Dun  and 
Bradstreet,  Deere  &  Co.,  Caterpillar,  Volkswagen,  Selective  Insurance,  Oki  Electric,  and  Southern 
California  Edison. 

Year  2000  Solution 

Satyam  offers  a  complete  solution  -  from  devising  a  transition  plan  and  doing 
an  impact  analysis  to  implementation  and  testing  -  to  take  your  applications 
across  the  millenium.  Relying  extensively  on  automated  tools,  a  cookbook  ap¬ 
proach,  and  100%  testing,  Satyam's  solution  assures  extremely  high  level  of  accuracy  and  timely 
delivery  -  at  offshore  rates. 

Offshore  Maintenance 

With  more  than  1000  person-years  of  maintenance  experience,  Satyam's  offshore  maintenance 
solution  handles  all  aspects  of  maintaining  and  re-engineering  legacy  applications  -  on  virtually  all 
IBM  mainframe  platforms.  Using  dedicated  modern  offshore  software  factories  and  proven  method¬ 
ologies,  Satyam  guarantees  a  reduction  in  vour  maintenance  budget  bv  50%. 

Satyam  is  an  ISO  9001  TickIT  certifed  company  with  world-class  offshore  development  facilities  in 
India  and  a  highly  versatile  data,  voice  and  video  communication  network.  This  network  connects 
offshore  development  teams  with  client  computers  across  the  world,  while  the  10  hour  time  difference 
virtually  breeds  a  24  hour  work  day  for  US  customers. 

To  know  how  Satyam  can  reduce  your  IS  costs  and  deliver  complete  solutions,  please  contact  a 
Satyam  office  nearest  to  you. 

New  Jersey:  Ramesh  Shastri  (T)  908-632-8221  (F)  908-632-9866 
Ohio:  Brajesh  Ugra  (T)  513-742-4661  (F)  513-742-4995 
Virginia:  Prashant  Vishnu  (T)  703-734-2100  (F)  703-734-2110. 

For  a  free  copy  of  The  White  Paper  on  Offshore  Development, 

Fax  to  (703)-734-9797;  E-Mail:  mktg@satyam.com  Sotytttfl 


STATE  OF  THE  ART 


New  Year’s  Evil 


With  a  virtual  time 
bomb  ticking  away  in 
mainframes  everywhere, 
many  CIOs  have  some 
serious  issues  to  deal 
with  before  they  can 
party  like  it’s  1999 

BY  JOHN  EDWARDS 


Nearly  everyone  is  looking 
forward  to  celebrating  the 
new  year  on  Jan.  1,  2000. 
After  all,  it  won’t  be  just  an¬ 
other  new  year.  It  won’t  even 
be  the  turn  of  another  century.  The 
birth  of  a  new  millennium  is  just  four 
short  years  away. 

Yet  many  CIOs  are  keeping  the 
party  hats  and  champagne  on  indefi¬ 
nite  order.  For  them,  the  first  day 
of  the  new  millennium  looms  as  a 
deadline  for  disaster. 

The  reason  for  the  less-than-cele- 
bratory  mood:  two  little  digits  that 
are  causing  one  enormous  problem. 
It  seems  most  computers  are  pro¬ 
grammed  to  assume  that  the  “95”  in 
their  date  fields  signifies  “1995”;  so, 
at  the  stroke  of  midnight  as  1999 
draws  to  a  close,  computers  every¬ 
where  will  read  “00”  but  think 
“1900.”  As  a  result,  a  30-year  mort¬ 
gage  that’s  written  in  December 
1995  and  scheduled  to  end  in  Decem¬ 
ber  2025  will  be  seen  by  the  com¬ 
puter  as  starting  in  December  1995 
but  somehow  ending  in  December 
1925.  It  would  be  funny  if  it  weren’t 
so  disastrous. 

The  time  bomb 
set  to  go  off  in 
2000  is  one 
of  the 


key  problems  CIOs  and  their  organi¬ 
zations  will  face  over  the  next  few 
years,  according  to  the  Gartner  Group 
Inc.  The  market  research  company, 
headquartered  in  Stamford,  Conn., 
says  an  average  midsize  company  has 
8,000  legacy  programs  supporting 
business  operations.  These  programs 
generally  have  a  total  of  12  million 
lines  of  code.  Since  one  of  every 
50  lines  of  code  on  average  has  a  date 
reference,  approximately  240,000 
lines  of  code  would  require  modifica¬ 
tion.  At  an  estimated  cost  of  30  to  40 
cents  per  line  of  code  for  program¬ 
ming  costs  only,  a  company  can  ex¬ 
pect  a  $3.6  million  to  $4.8  million  ex¬ 
pense  to  fix  the  problem.  That  doesn’t 
even  take  into  consideration  the  costs 
for  documentation,  systems  integra¬ 
tion  testing  and  project  management, 
which,  in  some  instances,  could  bring 
the  cost  closer  to  $1  per  line  of  code. 

On  the  whole,  remedying  the  situ¬ 
ation  is  expected  to  cost  the  IS  world 
somewhere  between  $300  billion 
and  $600  billion,  according  to  Gart¬ 
ner.  For  the  typical  organization,  that 
could  result  in  an  estimated  charge 
of  5  percent  to  10  percent  of  its  an¬ 
nual  IS  budget  over  the  course  of  the 
next  five  years.  Some  enterprises, 
lucky  enough  to  get  a  head  start  on 
the  problem,  were  able  to  spread  the 
cost  of  converting  their  applications 
and  data  over  several  years.  But 
Gartner  notes  that  the  cost  of  con¬ 
verting  systems  could  ultimately 
sink  a  number  of  already  financially 
unstable  companies. 

Making  the  situation  even  more 
perilous  for  many  CIOs  is  that  the 
issue  isn’t  usually  covered  in  con¬ 
tracts  organizations  have  with  out¬ 
sourcers.  As  a  result,  CIOs  who  as¬ 
sumed  that  a  fixed-price  facilities 
contract  protected  them  from  some¬ 
thing  like  the  pending  millennium 
mess  are  in  for  a  rude  awakening. 

How  did  we  get  into  this  mess? 
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ILLUSTRATION  BY  ADAM  MCCAULEY 


Suite  2000m  -  a  comprehensive  solution 
that  adds  value  across  the  millenium 


PROJECT  MANAGEMENT 
AND  PLANNING 


YEAR  2000  IMPACT  ANALYSIS 


APPLICATION  ISOLATION 


APPLICATION  PRIORITIZATION 


AND  MONITORING 


Suite  2000™  is  a  multi-phased  service 
for  converting  programs  and  applications 
so  that  date-related  information  is  accurate¬ 
ly  processed  before  and  after  the  year 
2000.  The  service  includes  expert  project 
management,  skilled  technical  profession¬ 
als,  and  a  robust  tool  set  for  maximizing 
quality  and  productivity. 

The  workbench  provides  an  orderly, 
automated  approach  to  the  identification 
and  implementation  of  required  changes 


Suite  2000m  adheres  to  a 
methodology  supported 
by  a  well-defined  process 
that  ensures  the  most 
economical,  risk-averse 
completion  of  the  Year 
2000  conversion 


via  the  Portfolio  Analyzer  that  extracts  and 
builds  comprehensive  information  describ¬ 
ing  the  customer's  programs  and  applica¬ 
tions,  databases,  and  files.  Session  work 
and  logic,  stored  in  the  Suite  2000™ 
Knowledge  Base,  not  only  facilitates  the 
conversion  effort,  but 
can  be  shared  and 
reused  later  to  support 
other  information  tech¬ 
nology  initiatives. 


We  can  take  you  far  beyond  the  year  2000 

CALL  (402)  496-8500 
FOR  INFORMATION  ON  SUITE  2000 ™ 


INFORMATION 
SERVICES,  INC. 

A  Peter  Kiewit  Sons'  Company 


©  1995  Suite  2000  is  a  registered  trademark  ot  PKS  Intormation  Services,  Inc. 
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Deep  inside  every  overstaffed  corporate  database ,  there  are  priceless 
insights  and  brilliant  business  plans  struggling  to  get  out.  How  do 
you  unearth  them ?  With  Alpha  Warehouse:'  data  warehousing  on 
Digital  AlphaServer ™  systems.  Their  64-bit  power  muscles  through 
complex  queries  over  a  hundred  times  faster  than  the  competition  * 

U.  *« •;  j^g/.  '  I  '4i\'  •  i 

fat ,  fcs  rt . it,. 

Holds  up  to  14  gigabytes  of  data  in  memory.  Expands  to  multiple 


J  terabytes  of  storage.  And  generally  makes  32-bit  systems  look  like 


98-pound  weakling.  Alpha  Warehouse  solutions  are  enormously  scalable. 


WBm 


too.  Their  open  architecture  and  ultra-compliant  Digital  UNIX®  platform 


work  effortlessly  with  other  systems.  So  future  growth  is  all  gain,  and 


no  pain.  Digitals 
players  like  Oracle, 


RECORD-BREAKING  I 
PERFORMANCE 

AlphaServer  8400 
running 

OracleT'  v  7.3 

tpmC:  9414 
$/tpmC:  $316 


and  Red  Brick  give  you  a  huge 


database  applications,  and  familiar  access  and 


partnerships  with  key 


APPLICATION 
IMPROVEMENTS* 

f  Complex  queries 
(5-way  join): 

251.9  times  faster 

Ad  hoc  queries 
(3-way  join): 

95-4  times  faster 


tools  like  Prism  and  SAS.  And  Alpha  Warehouse  is  already  hard 


at  work  around  the  world,  doing  trend  analysis,  profitability  modeling, 


risk  management,  inventory  control,  supply  chain  planning  and 
Sffltan  other  heavy  lifting.  Want  to  know  more ?  You  dont 
even  have  to  gamble  a  stamp.  Just  punch  out  1 -800-DIGITAL,  press  4, 


e-mail  to  moreinfo@digital.com  or  see  us  at  http://www.digital.com. 

ABI 

•Performance  information,  benchmarked  bv  Oracle  Corporation,  reflects  32-bit  vs.  64-bit  versions  of  0racle7  running  on  Digital's  AlphaServer  8400 
system  with  Digital  UNIX.  tTPC  results,  October  27,  1995.  TPC  is  a  trademark  of  the  Transaction  Processing!  Performance  Council.  The  TPC  C  benchmark 
is  the  industry  standard  for  measuring  On-line  Transaction  Processing  (OLTP)  performance.  ©1995  Digital  Equipment  Corporation.  Digital,  the 
DIGITAL  logo,  AlphaServer  and  Alpha  warehouse  are  trademarks  of  Digital  Equipment  Corp.  UNIX  is  a  registered  trademark  in  the  United  States 
and  other  countries,  licensed  exclusively  through  X/Open  Company,  Ltd.  Digital  UNIX  V3.2  on  Alpha  is  an  X/upen  UNIX93  branded  product.  Oracle7 
is  a  trademark  of  Oracle  Corporation.  All  other  products  are  traclemarks  or  registered  trademarks  of  their  respective  companies. 


Back  in  the  mid-1960s,  in  the  main¬ 
frame’s  heyday,  few  people  gave  the 
“2000”  problem  any  thought.  For 
starters,  30-year  mortgages  were 
virtually  unheard  of,  and  most  other 
financial  instruments,  even  long¬ 
term  bonds,  were  due  to  expire  well 
before  2000.  More  important,  stor¬ 
age  space  was  as  precious  as  gold, 
and  the  concept  of  saving  two  digits 
in  thousands  or  even  millions  of  data¬ 
base  records  sounded  like  a  great 
idea.  So  what  if  it  led  to  trouble  down 
the  road.  Let  your  successor  deal 
with  it  while  you  sip  margaritas  on 
the  patio  of  your  retirement  home. 

Many  of  those  successors  now  are 
steaming  mad  at  their  predecessors, 
which  does  nothing  to  solve  the  prob¬ 
lem  at  hand.  As  with  many  situations, 
the  first  step  in  defusing  the  time 
bomb  is  to  recognize  that  a  problem 
exists.  “Even  at  this  late  date,  there 
are  many  CIOs  who  remain  blind  to 
the  situation,”  says  David  Eddy,  di¬ 
rector  of  marketing  for  Global  Soft¬ 
ware  Inc.,  a  Duxbury,  Mass.,  compa¬ 
ny  that  helps  organizations  untangle 
these  coding  problems.  Eddy  ex¬ 
plains  that  while  many  rank-and-file 
IS  staffers  and  managers  are  acutely 
aware  of  the  impending  crisis,  a  num¬ 
ber  of  CIOs  tend  to  downplay  the 
problem’s  importance. 

Eddy  notes  that  many  CIOs,  fear¬ 
ful  of  the  cost  involved  in  fixing  the 
problem,  will  wait  until  the  absolute 
last  minute  before  alerting  the  rest 
of  top  management  to  the  imminent 
peril.  “Many  CIOs  delay  dealing 
with  the  problem  until  there’s  no  es¬ 
cape  before  coming  to  grips  with  the 
issue,”  he  says.  “They’re  afraid  that 
their  heads  will  roll  when  their 
CEOs  discover  the  scope  of  the 
problem.  Yet,  by  waiting,  the  prob¬ 
lem  only  gets  worse.  It’s  like  the 
deer  frozen  by  the  headlights  of  a 
car.” 

But  with  more  CIOs  coming  to 
grips  with  their  predicament,  the  sit¬ 
uation  is  gradually  improving,  says 
David  Reingold,  vice  president  of 
strategic  services  and  marketing 
for  Computer  Horizons  Corp.,  the 
Mountain  Lakes,  N.J. -based  consult¬ 
ing  company.  “A  year  ago,  we  spent  a 
lot  of  time  explaining  the  problem, 


but  that  no  longer  seems  to  be  the 
case,”  he  says.  “Particularly  in  the 
finance  and  insurance  industries,  the 
reaction  now  is,  ‘We  know  we  have  a 
problem.  Show  us  how  we  can  get 
money  budgeted  so  that  by  1997  we 
can  have  projects  going.’  ” 

While  many  banks,  insurance  com¬ 
panies  and  other  organizations  were 
forced  to  deal  with  the  year  2000  prob¬ 
lem  back  in  the  1970s  and  ’80s,  orga- 


uThe  most  exciting  things  will 
be  when  time  machines  will 
be  invented.  Then  we  can  go 
back  in  time  and  fix  any  mis¬ 
takes  we  made  in  the  past.” 

-TAMAR  M.,  AGE  9 


nizations  in  all  fields  must  now  con¬ 
front  the  issue,  says  Global  Software’s 
Eddy.  From  the  retailer  offering  four- 
year  revolving  payment  plans  to  the 
colleges  that  plan  schedules  four 
years  into  the  future  to  the  Registry 
of  Motor  Vehicles’  cycle  of  renewing 
car  registrations,  the  year  2000  time 
bomb  is  set  to  detonate  for  all. 

Besides  changing  or  replacing  the 
application  software,  what  amounts 
to  millions  of  data  records  will,  in 
many  cases,  also  have  to  be  fixed  to 
match  the  updated  program.  “It’s  a 
problem  with  a  very  wide  scope,” 
says  Eddy.  “You’re  not  only  looking 
at  database  records,  but  system  soft¬ 
ware,  operating  systems,  packaged 
systems,  spreadsheets  and  so  on.” 

Preventing  the  time  bomb’s  deto¬ 
nation,  or  at  least  containing  its  dam¬ 
age,  is  a  task  that  can  tax  the  abilities 
of  even  the  most  well-oiled  IS  opera¬ 
tion.  And  since  most  IS  organizations 
finding  themselves  mired  in  the 
predicament  probably  weren’t  very 
well-oiled  to  begin  with,  the  situation 
may  be  doubly  tricky  to  resolve. 

The  first  step  toward  pinpointing 


and  resolving  the  issue  is  to  under¬ 
take  a  thorough  inventory  of  all  sys¬ 
tems,  says  Computer  Horizons’ 
Reingold.  This  lengthy  and  painstak¬ 
ing  process  involves  poking  through 
every  application  and  database  in  the 
enterprise,  looking  for  potential 
trouble  sources.  “Unfortunately,  not 
every  date  field  out  there  is  shout¬ 
ing,  ‘I’m  a  date  field,’”  quips  Rein¬ 
gold.  “They’re  hidden.  And  some 
fields  that  look  like  date  fields  aren’t. 
It’s  a  big  task  just  getting  a  handle 
on  the  situation.” 

Reingold  notes  that  each  organiza¬ 
tion  faces  a  unique  situation.  Some 
will  be  lucky  enough  to  escape  with 
only  a  few  missed  payment  dead¬ 
lines  while  others  may  face  a 
collapse  of  their  entire  accounting 
systems.  Few  have  recognized  and 
corrected  the  problem  a  long  time 
ago  and  are  now  facing  the  future 
with  “millennium-proof  systems.” 

Once  the  extent  of  the  problem  is 
clear,  it  pays  to  be  honest  about  the 
situation.  “You  can’t  keep  a  problem 
of  this  magnitude  quiet  anyway,  so 
you  may  as  well  reach  out  to  get 
help  from  others  within  the  organi¬ 
zation,”  Reingold  says.  It  may  be  in 
the  company’s  best  interests  for  the 
CIO  to  convince  senior  management 
that  this  isn’t  “a  laughable  little  prob¬ 
lem”  but  could  be  a  serious  threat  to 
the  organization’s  long-term  viability. 
Reingold  says  the  CIO  needs  to  dis¬ 
cuss  the  situation  with  the  CEO, 
CFO,  and  business  and  financial  ex¬ 
ecutives,  as  well  as  with  key  man¬ 
agers  in  the  IS  department. 

A  savvy  CIO  can  turn  the  time 
bomb  from  a  “tremendous  problem  in¬ 
to  a  tremendous  opportunity,”  says 
Iain  Lopata,  an  associate  partner  at 
Chicago-based  Andersen  Consulting. 
He  notes  that  a  CIO  can  view  the  situ¬ 
ation  as  a  pole  vaulter  might — simply 
interested  in  flying  over  the  obsta¬ 
cle — or  as  a  hurdler  who  is  concerned 
with  leaping  over  the  barrier  but  who 
is  also  interested  in  finding  out  what’s 
on  the  other  side  to  continue  his  run. 
According  to  Lopata,  a  CIO  can  take 
advantage  of  the  impending  crisis — 
one  of  the  largest  maintenance  efforts 
any  organization  will  ever  face — by 
making  it  a  part  of  a  long-term  IS  strat- 
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egy.  “There  are  many  things  you  can 
do  with  the  application  and  data,”  he 
notes.  “You  can  re-host  it,  you  can  do 
functional  enhancements  or  you  can 
replatform.  You  have  to  look  at  the  op¬ 
portunities  to  find  out  how  to  turn  the 
crisis  from  a  drain  on  resources  into 
something  more  valuable.” 

Computer  Horizons’  Reingold 
agrees.  He  compares  the  situation  to 
a  surgeon  working  in  an  operating 
room.  “While  you’re  tending  to  ‘the 
patient,’  it  would  be  seriously  short¬ 
sighted  just  to  go  in  to  expand  the 
date  field  without  addressing  other 
afflictions  that  the  proper  analysis 
might  bring  you,”  he  says.  Then, 
Reingold  adds,  after  a  careful  analy¬ 
sis,  IS  might  decide  to  “sunset”  a 
group  of  systems  that  aren’t  up 
to  the  task  at  hand,  or  it  might  want 
to  undertake  new  development 
work  or  migrate  to  another  plat¬ 
form.  Reingold  says  IS  might  also 
spot  the  need  for  improved  mainte¬ 
nance  or  a  completely  new  applica¬ 
tion.  “You  never  know  what  you’re 
going  to  find,  but  it’s  a  good  time  to 
take  a  look,”  he  says. 

But  Lopata  warns  that  simply 
adding  new  technology  won’t  neces¬ 
sarily  allow  an  organization  to  side¬ 
step  the  time-bomb  issue.  “For  ex¬ 
ample,  migrating  legacy  mainframe 
software  to  a  client/server  network, 
by  itself,  isn’t  a  bad  idea.  But  you’re 
talking  about  a  major  undertaking. 
Plus,  you  run  the  hazard  of  simply 
moving  the  problem  from  one  envi¬ 
ronment  to  another.”  Lopata  notes 
that  an  analysis  of  your  system’s  vul¬ 
nerability  to  the  time  bomb  is  a  good 
time  to  study  and  plan  generally,  but 
the  focus  should  always  remain  on 
solving  the  immediate  problem. 

And  organizations  would  be  wise  to 
try  to  anticipate  the  unexpected,  says 
Andersen’s  Lopata.  He  notes  that 
companies  hit  by  the  time  bomb  can 
find  themselves,  for  instance,  on  the 
receiving  end  of  a  serious  public  rela¬ 
tions  gaffe.  “As  the  21st  century  ap¬ 
proaches,  we  can  expect  to  see  more 
newspaper  stories  with  headlines 
like,  ‘Grandma,  104,  invited  to  attend 
kindergarten,’  ”  says  Lopata.  “At  that 
point,  your  business  is  faced  with  han¬ 
dling  both  an  IS  and  a  PR  mess.” 


Lopata  points  out  one  final  pitfall 
facing  CIOs  before  the  issue  can  be 
put  to  rest:  the  sudden  impact  of  a 
merger  or  acquisition.  He  notes  that 
more  than  one  CIO  has  felt  confi¬ 
dent  that  his  organization  is  com¬ 
pletely  free  from  any  headaches  due 
to  the  millennium  problem,  only  to 
discover  that  the  systems  he’s 
about  to  inherit  from  a  pending  ac¬ 
quisition  are  riddled  with  problems. 
“It’s  vital  that  year  2000  issues  are 


FOR  MORE  INFORMATION: 

For  some  practical  advice  on  the 
year  2000  date-change  issue, 
check  out  the  aptly  titled  quarterly 
newsletter,  Tick,  Tick,  Tick,  from 
2000AD  Inc.  You  can  get  sub¬ 
scription  information  by  phone 
at  718  643-8425  or  by  e-mail  at 
71776.3131@compuserve.com. 

Or  visit  the  Year  2000  Infor¬ 
mation  Center's  home  page  at 
http:/www.year2000.  com/cgi-bin/ 
clock.cgi.  Updated  monthly,  the 
site  includes  several  hypertext 
documents  that  include  a  look  at 
the  issues  and  some  solutions  to 
the  problems. 

Finally,  the  Millennium  Solution 
package,  available  through  Millen¬ 
nium  Crisis’  Web  site,  claims  that 
companies  can  avoid  massive 
reprogramming  efforts  by  insti¬ 
tuting  simple  business  and  minor 
application  changes.  For  more 
information,  visit:  http://www. 
prairienet.org/~dwcollin/millen.html. 


made  a  part  of  the  assessment  of 
the  IT  infrastructure  that  the  orga¬ 
nization  is  taking  on  board,”  advises 
Lopata.  He  notes  that  it’s  up  to  the 
CIO  to  make  top  management 
aware  of  any  possible  year  obstacles 
hidden  within  the  new  systems. 
“We’re  talking  about  something 
that’s  very  critical.  This  is  the  sort 
of  thing  that,  under  some  circum¬ 
stances,  and  considering  the  poten¬ 
tial  costs  involved,  could  actually 
kill  the  merger  or  acquisition.”  BE] 


John  Edwards,  a  freelance  writer 
based  in  Mt.  Laurel,  N.J.,  can  be 
reached  by  e-mail  at  70007. 412@ 
compuserve.com. 
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You  know  how  applications  look. 
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This  concludes  your  training  in 
00  programming  with  Visual  Age, 


No  one’s  debating  the  benefits  of  object- 
oriented  programming.  The  only  question  is 
whether  it’s  worth  the  time  and  money  it 
would  cost  to  implement. 

With  VisualAge"  the  question  may  be 
irrelevant.  Because  its  simplicity  can  easily 
remove  the  barriers  between  you  and  the  fast 
development  of 

object-oriented  Can  your  s  of  t  w 

applications. 

VisualAge  is  light  years  beyond  mere  GUI 
builders.  It’s  a  graphical  environment  that  takes 
you  through  the  entire  process,  from  interface 
design  to  working  application.  As  InfoWorld 
puts  it,  “a  masterpiece  of  visual  programming.” 

With  the  C++  edition,  you  work  with 
“parts”  from  IBM’s  Open  Class 
Library,  creating  visual  links 
between  them.  They’re  easy  to 
modify  and  compliant  with  stan¬ 
dards,  so  they  can  be  used  across 


platforms,  from  PCs  to  the  biggest  servers. 

When  your  project  is  complete,  you’ve 
created  an  application  with  industry-standard 
code  (C++  or  Smalltalk).  And  in  a  fraction  of 
the  traditional  development  time,  you’re  ready 
to  deploy  a  true  object-oriented  application, 
with  solid  components  that  can  easily  be  used 

over  and  over  in 
are  do  this?  future  projects. 

Of  course,  your 
full  00  solution  requires  even  more.  That’s 
why  IBM  offers  more  00  products,  consulting, 
education  and  services  than  any  other  software 
company.  To  quickly  take  advantage  of  00 
technology,  call  1  800  IBM-3333  ext.  GA  070 
or  visit  http://www.software.ibm.com.  You’ll 
find  that  you’ve  been  in  training  for 
VisualAge  all  your  life. 


Solutions  for  a  small  planet1 


In  Canada,  please  call  1  800  565-SW4U.  Outside  North  America,  please  contact  your  local  IBM  office.  The  IBM  home  page  is  located  at  http://www.ibm.com.  IBM  is  a  registered  trademark  and  VisualAge  and  Solutions  tor  a  small  planet  are  trademarks  of  the 
International  Business  Machines  Corporation.  All  other  company  and/or  product  names  are  trademarks  or  registered  trademarks  of  their  respective  companies.  ©  1995  IBM  Corporation.  All  rights  reserved. 


FYI 


Number,  Please 


There  was  a  time  when  you  need¬ 
ed  an  operator’s  assistance  to 
make  a  long-distance  call.  Even¬ 
tually,  the  industry  moved  to  calling 
cards,  which  offered  convenience 
but  sacrificed  security.  Now,  Pre¬ 
ferred  Telecom  Inc.  has  developed  a 
product  that  requires  the  human 
voice  once  again — this  time  as  a  de¬ 
fense  against  long-distance  tele¬ 
phone  fraud.  As  the  first  long-dis¬ 


tance  calling  card  to  use  100  percent 
speaker-dependent  voice  recogni¬ 
tion,  Preferred  Telecom  says  that  its 
Preferred  SecureCard  ensures  vir¬ 
tually  fraud-free  calling. 

Users  dial  an  800  number  to  ac¬ 
cess  Preferred’s  network  and  are 
then  prompted  to  say  their  pass¬ 
word.  The  system  retains  up  to  20 
voice  print  samples  from  each  sub¬ 
scriber,  discarding  older  samples  as 
the  system  is  used.  This  feature 
compensates  for  minor  voice  and 
environmental  fluctuations  such  as 
static  over  lines. 

Subscribers  may  prede¬ 
termine  the  dollar  amount 
of  usage  for  each  password. 

Once  those  dollars  have 
been  depleted,  the  card’s 
password  can  be  voided.  In 
addition,  frequently  dialed 
numbers  may  be  verbally 
stored  in  the  user’s  person¬ 
al  directory.  Callers  may 
use  any  type  of  touch-tone, 
rotary  or  speaker  phone  to 
reach  a  desired  party  just  by 
saying  their  name  or  phone 
number.  For  more  informa¬ 
tion,  call  Preferred  Telecom  at 
214  458-9950. 


Programmed  Inspiration  [* 

Forever  gone  are  the  days  of 
hopelessly  staring  at  a  computer 
screen,  waiting  for  a  flash 
of  inspiration.  MindLink  Software 
Corp.’s  MindLink  Problem  Solver 
offers  a  methodology  for  developing 
innovative  strategies  and  solutions, 
as  well  as  a  database  for  organizing, 
retrieving  and  managing  the  result¬ 
ing  knowledge  base. 

Incorporating  writing  games, 
word  associations  and  improvising,  Mind¬ 
Link  increases  an  individual’s  range  of  pos¬ 
sible  ideas  and  solutions.  It  helps  employees 
critically  think  through  business  problems, 
and,  in  turn,  helps  management  more  effec¬ 
tively  evaluate  solutions  to  those  problems 
by  seeing  the  analysis  behind  them. 

Individual  users  or  workgroups  can  create 
a  database  of  their  most  interesting  and  inno¬ 
vative  work,  which  can  later  be  used  to  solve 
new  problems  or  to  simulate  thinking.  Im¬ 
port/export  capabilities  allow  users  to  work 
either  together  or  independently  on  a  prob¬ 
lem  and  then  consolidate  their  thinking  later. 


Leapfrogging  Technology 


MindLink  Problem  Solver  is  available 
through  retail  channels  and  VARs  or  from 
the  company.  Priced  at  $299,  it  is  designed 
for  PCs  operating  under  Microsoft  Win¬ 
dows.  Features  include  full-color  Windows 
navigation  and  drag-and-drop  editing  facili¬ 
ties.  MindLink  uses  Microsoft  Access  as  its 
underlying  database  and  Microsoft’s  Open 
Database  Connectivity  standard  to  enable 
the  use  of  a  wide  range  of  databases.  Ideas 
generated  with  MindLink  can  be  exported 
into  a  Rich  Text  Format  file  for  any  other 
Windows  program.  For  more  information, 
call  800  253-1844. 


90 


True  to  its  name,  Tadpole  Technology  Inc.,  the  Austin,  Texas-based  manufacturer  of  work- 
station-class  portable  computing,  has  developed  a  product  that  enables  executives  run¬ 
ning  complex  computer  programs  to  be  as  mobile  as  a  tiny  amphibian.  According  to  the 
company,  the  Tadpole  P1300  is  the  industry’s  first  133-MHz  Pentium  processor-based  note¬ 
book  PC,  featuring  a  high-resolution  active  matrix  TFT  display,  a  1.2GB  internal  disk  option 
and  the  highest  level  of  processing  performance  available  in  any  notebook  PC.  Even  the 
most  data-  and  graphics-intensive  applications  can  now  run  in  a  portable  environment. 

The  Tadpole  P1300  is  designed  to  meet  the  rigorous  demands  of  engineering  and  com¬ 
mercial  PC  users  who  would  benefit  from  a  portable 
workstation  running  Windows  95,  Windows  NT, 
OS/2,  NextStep  or  Solaris.  It  is  especially  well  suit¬ 
ed  for  PC  video  applications,  fleet  management,  ge¬ 
ographic  information  systems,  portable  videocon¬ 
ferencing  and  graphical  presentations. 

The  Tadpole  P1300  features  up  to  128MB  of  us¬ 
er  upgradable  random  access  memory,  256KB  of 
secondary  write-back  cache  and  a  64-bit  memory 
interface.  One  and  a  half  hours  of  operating  time 
are  provided  with  the  internal  battery  pack,  and 
the  optional  clip-on  battery  pack  offers  an  addi¬ 
tional  six  hours.  The  magnesium  alloy-cased 
Tadpole  P1300  weighs  just  7.5  pounds 
with  the  internal  battery  installed. 

Prices  start  at  $6,995.  Call  512  219- 
2200  for  more  information. 
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BPCS  Unix  Client/Server. 

One  solution  to  manage  your  supply  chain. 


There  are  winners  and  losers  in  all  industries. 

In  the  industrial  sector,  it's  increasingly  the  ability  to 
control  the  supply  chain  that  makes  the  difference. 

Complex  industrial  enterprises  need  the  flexibility  of  a 
software  system  that  can  quickly  and  cost-effectively  respond 
to  the  changing  needs  of  customers. 

A  system  that  can  truly  integrate  the  supply  chain  through 
inbound  and  outbound  logistics,  customer  service,  logistics 
planning,  materials  management  and  warehouse  management. 

Giving  you  the  power  to  take  time  and  cost  out  of  your 
supply  chain. 


That's  why  BPCS  Client/Server  is  generated  specifically  for 
Unix,  not  ported.  It's  built  on  a  proven  scaleable  architecture  that's 
unique  to  the  industrial  sector.  And  unlike  some  solutions,  BPCS 
can  enable  fast,  efficient  implementation. 

Because  the  faster  BPCS  Unix  Client/Server  is  implemented, 
the  sooner  you'll  increase  your  competitive  edge. 

The  world's  major  corporations  are  using  SSA  products 
and  global  support  in  over  7000  sites  in 
more  than  70  countries. 

Shouldn't  we  be  talking? 

ONE  SOLUTION  FOR  THE  TOTAL  ENTERPRISE 

USA.  Telephone  (312)  258  6000.  Fax  (312)  474  7500. 


SSA  Inc.  500  West  Madison.  Chicago.  Illinois  60661 

©  1995  M  C  Escher/Cordon  Art  -  Baarn  -  Holland.  All  rights  reserved.  ©  1995  System  Software  Associates.  Inc.  BPCS  is  a  trademark  of  SSA.  Unix  is  a  trademark  of  Unix  Systems  Laboratories.  Inc  Windows  is  a  trademark  o!  the  Microsoft  Corporation. 


SSA 


CIO  Sales  Offices 


INDEX 

Page  numbers  refer  to  the  first  page 
of  the  article(s)  in  which  the  compa¬ 
ny  is  mentioned.  This  index  is  pro¬ 
vided  as  a  service  to  readers.  The 
publisher  does  not  assume  any  lia¬ 
bility  for  errors  or  omissions. 


Company  Index 

2000AD  Inc . 82 

Advanced  Building  Systems 

Integration  Consortium . 14 

Alliance  for  Converging 

Technologies . 38 

America  Online  Inc . 62,  72 

American  Association  of  State 

Colleges  and  Universities . 62 

Andersen  Consulting . 30,  82 

Andersen  Consulting  Healthcare 

Practice . 62 

Argonne  National  Laboratory . 14 

Arthur  D.  Little  Inc . 62 

Bantam  Doubleday  Dell  Publishing 

Group  Inc . 38 

Battelle  Memorial  Institute . 14 

Berrett-Koehler  Publishers  Inc _ 14 

California  Department  of 

Transportation . 38 

Compaq  Computer  Corp . 38 

CompuServe  Inc . 62,  72 

Computer  Horizons  Corp . 82 

Consolidated  Edison  Company  of 

New  York  Inc . 14 

Digital  Equipment  Corp . 14 

Distance  Education  and  Training 

Council,  The . 62 

EDventure  Holdings  Inc . 14 

Electronic  Industries  Association . .  14 

Encylopaedia  Britannica  Inc . 38 

Federal  Express  Corp . 38 

Free  Software  Foundation . 38 

Futures  Group,  The . 26 

Gartner  Group  Inc . 82 

General  Motors  Corp . 38 

Global  Business  Network . 14 

Global  Software  Inc . 82 

Grolier  Inc . 38 

HarperCollins  Publishers  Inc . 14 

Harris  Corp . 62 

Harvard  Business  School  Press  ...  38 

HealthTech  Services  Corp . 62 

Hewlett-Packard  Co . 14, 30 

Hyperion  Press . 14 

IBM  Corp . 14,  62, 90 

InForm  Inc . 30 

Institute  for  the  Future,  The . 38 

Intel  Corp . 72,  90 

John  D.  &  Catherine  T. 

MacArthur  Foundation . 38 

KPMG  Peat  Marwick  LLP . 14 

Landis  Group,  The . 14 


Lexis-Nexis . 72 

Lotus  Development  Corp. . .  30,  38,  72 

MIT  Press . 14 

McGraw-Hill  Inc . 14, 38, 62 

McKinsey  &  Co.  Inc . 30 

Microsoft  Corp . 38,  62,  72,  90 

MindLink  Software  Corp . 90 

N2K  Inc . 14 

National  Semiconductor  Corp . 30 

New  Paradigm  Learning  Corp . 38 

New  York  Information 

Technology  Center . 14 

Next  Computer  Inc . 90 

Novell  Inc . 72 

Nynex  Corp . 14 

Penguin  Books  USA  Inc . 14 

Preferred  Telecom  Inc . 90 

Rudin  Management  Co.  Inc . 14 

Santa  Fe  Institute . 14 

Sematech  Inc . 30 

Silicon  Graphics  Inc . 14 

SkyTel  Corp . 72 

SunSoft  Inc . 90 

Tadpole  Technology  Inc . 90 

Telecommunications  Premium 

Services  Inc . 72 

Teltech  Resource  Network  Corp. . .  30 

Trilogy  Development  Group . 30 

VeriFone  Inc . 62 

Vermeer  Technologies  Inc . 72 

Waite  Group  Inc.,  The . 14 

World  Future  Society . 14,  62 

Year  2000  Information  Center . 82 

Advertiser  Index 

AMP  Inc . 77 

AT&T . 61 

Acxiom  Corp . 47 

Advanced  Micro  Devices . 34 

CIO  Communications  Inc . 17,  33 

Cabletron  Systems  Inc . C4 

Candle  Corp . 74 

Cognos  Corp . 23 

Compaq  Computer  Corp . 66 

Computer  Associates  Inti.  Inc.  . .  2,  18 

Data  General  Corp . 43 

Datawatch . C3 

Dell  Computer  Corp . 4 

Digital  Equipment  Corp . 84 

Epson  America . 10 

Executrain  Corp . 29 

Greater  Omaha  Chamber 

of  Commerce . 15 

Hewlett-Packard  Co . 58 

Hughes  Advanced  Systems . 13 

IBM  Corp . 7,  27,  40,  52,  88,  S2 

Informix  Software  Inc . 48 

Kyocera  America  Inc . S5 

Melita  International . 9 

Mercury  Interactive . 95 

MicroAge . 93 

Millennium  Dynamics . 73 

Novell  Inc . 24 

PKS . 83 

SAS  Institute  Inc . 21 

Satyam  Computer  Services . 81 

Sprint . 69 

Sun  Microsystems  Inc . 31,  71 

System  Software  Associates . 91 

Unisys  Corp . C2 

Xerox  Corp . 79 


President  and  Publisher 

JOSEPH  L.  LEVY 
508  935-4601 

Senior  VP/Sales 

MICHAEL  J.  MASTERS 
201  244-5510 

List  Services  Manager 

STEPHANIE  LEGELIS 
508  935-4433 

List  Services  Assistant 

KATE  DAVEY 

508  935-4072 

CIO  Communications  Inc. 

492  Old  Connecticut  Path 
PO  Box  9208 

Framingham,  MA  01701-9208 
508  872-0080,  FAX  508  872-0618 

NORTH  CENTRAL  REGION 
Regional  Manager/Advertising  Sales 

KEITH  KENNER 
CIO  Communications  Inc. 

Willow  Hill  Executive  Center 
540  Frontage  Road,  Suite  2245 
Northfield,  IL  60093 
708  441-5005,  FAX  708  441-5150 

Advertising  Sales  Associate 

DEBBIE  LIVELY 
CIO  Communications  Inc. 

5495  Beltline  Road,  Suite  240 

Dallas,  TX  75240 

214  239-5736,  FAX  214  239-5734 

NEW  ENGLAND 

Senior  VP/Sales 

MICHAEL  J.  MASTERS 
201  244-5510 

Advertising  Sales  Associate 

CAROLYN  CONNAUGHTON 

508  935-4092 

CIO  Communications  Inc. 

492  Old  Connecticut  Path 
PO  Box  9208 

Framingham,  MA  01701-9208 
508  872-0080,  FAX  508  872-0618 


EAST  COAST 

Regional  Director/Advertising  Sales 

FRANK  S.  GENOVESE 
201  244-5505 

District  Manager/Advertising  Sales 

EILEEN  TRAPP  HENKE 
201  244-5507 

Account  Executive 

KIRSTIN  L.  PIHL 
201  244-5511 

Advertising  Sales  Associate 

MARLENE  M.  LEVIS 
CIO  Communications  Inc. 

30  Two  Bridges  Road,  Suite  110 

Fairfield,  NJ  07004 

201  227-1140,  FAX  201  227-1565 

SOUTH  CENTRAL/EASTERN  CANADA 
Regional  Manager/Advertising  Sales 

ROBERT  E.  SAWDON 

Advertising  Sales  Associate 

DEBBIE  LIVELY 
CIO  Communications  Inc. 

5495  Beltline  Road,  Suite  240 

Dallas,  TX  75240 

214  239-5736,  FAX  214  239-5734 

WEST  COAST/WESTERN  CANADA 
Regional  Director/Advertising  Sales 

GERALD  E.  PARSONS 
415  693-1987 

Regional  Manager/Advertising  Sales 

RICHARD  BAST  AS 
415  693-1988 

Advertising  Sales  Associate 

JODY  NAGY 

CIO  Communications  Inc. 

220  Montgomery  Street,  Suite  1120 

San  Francisco,  CA  94104 

415  398-8200,  FAX  415  398-4649 


Editorial,  Advertising  and  Business  Offices:  492  Old  Connecticut  Path,  PO  Box  9208,  Framingham, 
Massachusetts  01701-9208,  (508)  872-0080.  Postal  Information:  CIO  (ISSN  0894-9301)  is  published 
semimonthly;  monthly  in  July  and  August;  and  as  a  combined  issue  December  15/January  1  by  CIO 
Communications  Inc.,  492  Old  Connecticut  Path,  PO  Box  9208,  Framingham,  Massachusetts  01701-9208. 
Second-class  postage  paid  at  Framingham,  MA,  and  at  additional  mailing  offices.  Reprints:  Copyright 
1995  by  CIO  Communications  Inc.  All  rights  reserved.  Reproduction  of  material  appearing  in  CIO  is 
forbidden  without  written  permission.  Send  all  reprint  requests  to  Permissions  Editor,  CIO,  492  Old 
Connecticut  Path,  PO  Box  9208,  Framingham.  Massachusetts  01701-9208.  Photocopy  Rights: 
Permission  to  photocopy  for  internal  or  personal  use  or  the  internal  or  personal  use  of  specific  clients  is 
granted  by  CIO  for  users  through  the  Copyright  Clearance  Center  (CCC).  provided  that  the  base  fee  of 
$3.00  per  copy  of  the  article,  plus  $.50  per  page  is  paid  directly  to  Copyright  Clearance  Center,  27 
Congress  Street,  Salem,  Massachusetts  01970.  Please  specify:  ISSN  0894-9301.  Permission  to  photocopy 
does  not  extend  to  contributed  articles  followed  by  this  symbol:  f  Subscriptions:  Address  inquiries  to  CIO, 
492  Old  Connecticut  Path,  P.O.  Box  9208,  Framingham,  Massachusetts  01701-9208.  CIO  is  free  to 
qualified  information  executives.  To  all  others  the  one-year  basic  rate  is  $98  for  U.S.  and  Canada,  $110  to 
foreign  countries  (payable  in  U.S.  funds  only).  The  single  copy  price  is  $8.  Please  allow  4  to  6  weeks  for 
new  subscriptions  to  begin  Change  of  Address:  Please  fax  a  copy  of  current  subscription  label  along  with 
new  address  to  (508)  872-0618.  Allow  4  to  6  weeks  for  change  to  take  effect.  Postmaster:  Send  change  of 
address  to  CIO,  P.O.  Box  489,  Northbrook,  Illinois  60065-9816. 


CIO  is  a  publication  of  International  Data  Group,  the  world’s  largest  publisher  of  computer-related 
information  and  the  leading  global  provider  of  information  services  on  information  technology.  International 
Data  Group  publishes  over  250  computer  publications  in  over  65  countries.  Forty  million  people  read  one 
or  more  International  Data  Group  publications  each  month.  International  Data  Group's  publications  include: 
Argentina's  Computerworld  Argentina,  GamePro,  Intoworld,  PC  World  Argentina;  Australia’s  Australian 
Macworld,  Client/Server  Journal,  Computer  Living,  Computerworld,  Digital  News,  Network  World,  PC 
World,  Publishing  Essentials,  Reseller;  Austria's  Computerwelt,  PC  TEST;  Belarus'  PC  World  Belarus; 
Belgium's  Data  News;  Brazil’s  Annuario  de  Informatics,  Computerworld  Brazil,  Connections,  Super 
Game  Power,  Macworld,  PC  World  Brazil,  Publish  Brazil,  SUPERGAME;  Bulgaria's  Computerworld 
Bulgaria,  Networkworld/Bulgaria,  PC  &  MacWorld  Bulgaria;  Canada's  CIO  Canada,  ComputerWorld 
Canada,  InfoCanada,  Network  World  Canada,  Reseller  World;  Chile's  Computerworld  Chile,  GamePro, 
PC  World  Chile;  Colombia’s  Computerworld  Colombia,  GamePro,  PC  World  Colombia;  Costa  Rica’s  PC 
World  Costa  Rica/Nicaragua;  The  Czech  and  Slovak  Republic’s  Computerworld  Czechoslovakia, 
Elektronika  Czechoslovakia,  PC  World  Czechoslovakia;  Denmark’s  Communications  World, 
Computerworld  Danmark,  Macworld  Danmark,  PC  World  Danmark,  PC  World  Danmark  Supplements, 
TECH  World;  Dominican  Republic's  PC  World  Republics  Dominicans;  Ecuador’s  PC  World  Ecuador, 
GamePro;  Egypt's  Computerworld  Middle  East,  PC  World  Middle  East;  El  Salvador's  PC  World  Centro 
America;  Finland's  MikroPC,  Tietoverkko,  Tietoviikko;  France’s  Distributique,  Golden,  Info  PC,  Le  Guide 
du  Monde  Informatique,  Le  Monde  Informatique,  Reseaux  &  Telecoms;  Germany's  Computer  Business, 
Computerwoche,  Computerwoche  Extra,  Computerwoche  Focus,  Electronic  Entertainment,  GamePro,  I/M 
Information  Management,  Macwelt,  PC  Welt;  Greece's  GamePro,  Macworld  &  Publish;  Guatemala's  PC 
World  Centro  America;  Honduras'  PC  World  Centro  America;  Hong  Kong’s  Computerworld  Hong  Kong. 
PCWorld  Hong  Kong,  Publish  in  Asia;  Hungary's  ABCD  CD-ROM,  Computerworld  Szamitastechmka,  PC 
&  Mac  World  Hungary,  PC-X  Magazine;  India’s  Computerworld  India,  PC  World  India,  Publish  in  Asia; 
Indonesia’s  InfoKomputer  PC  World,  Komputek  Computerworld,  Publish  in  Asia:  Ireland's 
ComputerScope,  PC  Live!;  Israel's  PC  World  32  BIT,  People  &  Computers;  Italy's  Computerworld  Italia, 
Computerworld  Italia  Special  Editions,  Lotus  Italia,  Macworld  Italia,  Networking  Italia,  PC  Shopping,  PC 
World  Italia,  PC  World/Walt  Disney;  Japan’s  Macworld  Japan,  Nikkei  Personal  Computing,  SunWorld 
Japan,  Windows  World  Japan;  Kenya’s  East  African  Computer  News;  Korea's  Hi-Tech 
Information/Computerworld,  Macworld  Korea.  PC  World  Korea,  Macedonia's  PC  World  Macedonia; 
Malaysia's  Computerworld  Malaysia,  PC  World  Malaysia,  Publish  in  Asia;  Mexico's  Computerworld 
Mexico.  GamePro,  Macworld,  PC  World  Mexico;  Myanmar’s  PC  World  Myanmar;  The  Netherlands’ 
Computable,  Computer!  Totaal,  LAN  Magazine,  Macworld,  Net  Magazine;  New  Zealand’s  Computer 
Buyer,  Computerworld  New  Zealand,  MTB,  Network  World,  PC  World  New  Zealand;  Nicaragua's  PC 
World  Costa  Rica/Nicaragua;  Nigeria's  PC  World  Africa;  Norway’s  Computerworld  Norge, 
Computerworld  Privat,  CW  Rapport  Klient/Tjener,  CW  Rapport  Nettverk  &  Telecom,  CW  Rapport  Offentlig 
Sektor,  IDG's  KURSGUIDE,  Macworld  Norge,  PC  World  Ekspress,  PC  World  Nettverk,  PC  World  Norge, 
PC  World's  Produktguide,  Multimedia  World,  Windows  Spesial;  Pakistan's  Computerworld  Pakistan,  PC 
World  Pakistan;  Panama’s  GamePro,  PC  World  Panama;  Paraguay's  PC  World  Paraguay:  P.R.  of 
China's  China  Computerworld.  China  Infoworld,  Computer  &  Communication,  Electronic  Product  World, 
Electronics  Today,  Game  Camp,  PC  World  China,  Popular  Computer  Week,  Software  World.  Telecom 
Product  World;  Peru's  Computerworld  Peru,  GamePro,  PC  World  Profesional  Peru,  PC  World  Peru; 
Poland's  Computerworld  Poland,  Computerworld  Special  Report,  Macworld,  Networld,  PC  World 
Komputer;  Philippines’  Computerworld  Philippines,  PC  Digest,  Publish  in  Asia,  Portugal's  Cerebro/PC 
World,  Correio  Informatico/Computerworld,  Mac*ln/PC*ln  Portugal;  Puerto  Rico’s  PC  World  Puerto  Rico; 
Romania's  Computerworld  Romania.  PC  World  Romania.  Telecom  Romania;  Russia’s  Computerworld 
Rossiya,  Network  World  Russia,  PC  World  Russia;  Singapore's  Computerworld  Singapore,  PC  World 
Singapore.  Publish  in  Asia;  Slovenia’s  MONITOR;  South  Africa's  Computing  S.A..  Network  World  S.A.. 
Software  World;  Spain's  Computerworld  Espaha,  COMUNICACIONES  WORLD,  Dealer  World,  Macworld 
Espaha,  PC  World  Espaha;  Sweden's  CAP&Design,  Computer  Sweden,  Corporate  Computing. 
MacWorld,  Maxi  Data,  MikroDatorn,  Natverk  &  Kommunikation,  PC/Aktiv,  PC  World,  Windows  World; 
Switzerland's  Computerworld  Schweiz,  Macworld  Schweiz,  PCtip;  Taiwan's  Computerworld  Taiwan. 
Macworld  Taiwan;  PC  World  Taiwan;  Publish  Taiwan;  Windows  World;  Thailand’s  Thai  Computerworld, 
Publish  in  Asia,  Turkey's  Computerworld  Monitor,  MACWORLD  Turkiye,  PC  WORLD  Turkiye;  Ukraine's 
Computerworld  Kiev,  Computers  &  Software  Magazine.  PC  World  Ukraine  United  Kingdom's  Acorn 
User,  Amiga  Action.  Amiga  Computing,  Amiga.  Appletalk.  CD  Powerplay,  CD-ROM  Now,  Computing. 
Connexion,  GamePro.  Lotus  Magazine.  Macaction,  Macworld,  Open  Computing,  Parents  and  Computers. 
PC  Home,  PC  Works,  The  WEB,  United  States'  Cable  in  the  Classroom,  CD  Review,  CIO  Magazine. 
Computerworld,  Computerworld  Client/Server  Journal.  Digital  Video  Magazine.  DOS  World,  Electronic, 
InfoWorld,  1-Way,  Macworld,  Maximize,  MULTIMEDIA  WORLD,  Network  World.  PC  World,  PUBLISH. 
SWATPro  Magazine,  Video  Event,  WebMaster;  Uruguay’s  PC  World  Uruguay;  Venezuela’s 
Computerworld  Venezuela,  GamePro,  PC  World  Venezuela;  and  Vietnam’s  PC  World  Vietnam. 


92 


CIO/  DECEMBER  15,  1995/ JANUARY  1,  1996 


he  opportunities  are  ready  to  explode  on  the  Internet. 

With  the  IBM®  Internet  Connection  software  family,  you’ll  leap  to  the  center  of  all  that  action.  And  with 
approximately  80  bilhon  dollars  in  revenue  related  to  the  Internet,  you’ll  definitely  want  to  play  a  part.  IBM 
can  take  you  there. 

No  software  manufacturer  is  better  able  to  address  your  Internet  software  needs.  IBM  has  client  software, 
server  software  and  an  award-winning  firewall  product  for  securing  your  existing  networks.  To  net  it  out,  IBM  has 
it  all,  including  cross  operating  system  support  on  OS/2  Warp,  AIX,  Windows  and  others  soon  to  be  announced. 

With  the  growth  of  the  World  Wide  Web,  the  opportunities  for  you  are  endless.  To  cash  in,  you  need  a 
developer  who  can  provide  all  of  the  software  you  require.  IBM  is  that  developer. 

Drive  down  the  Information  Super  Highway  with  the  software  family  that  meets  all  your  Internet  needs: 

▲  Client  software  for  ACCESS  to  the  Internet. 

▲  Server  software  for  creating  a  PRESENCE  on  the  Internet. 

▲  DB2  and  CICS  gateway  support  for  INTEGRATION  of  the  Internet  with  existing  information  systems. 

A  Secure  servers  and  clients  and  our  Internet  Connection  Secure  Network  Gateway  (firewall)  software 

for  conducting  COMMERCE  on  the  Internet. 

Internet  opportunity  is  exploding.  IBM  has  a  family  of  easy-to-install,  reliable  and  secure  Internet 
Connection  software  products.  Let  IBM  Software  and  MicroAge  help  you  blaze  the  way. 


Get  Connected.  Can  MicroAge  (800)  440-8982  Ext.  3161  Today, 
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Continued  from  Page  96 
what  unique  insight,  in  short,  what 
gimmick?  After  pondering  this  mat¬ 
ter  long  and  hard,  I’ve  come  up  with 
two  things  that  set  my  new  consul¬ 
tancy,  Ezra  Poundcake’s  Institute  for 
Stuff  That  Hasn’t  Happened  Yet, 
apart. 

Thing  Number  One:  While  other, 
lesser  futurists  restrict  their  predic¬ 
tions  to  the  next  10  or  20  years,  I, 
Ezra  Poundcake,  will  fearlessly  fore¬ 
cast  the  future  for  the  next  three  cen¬ 
turies — even  further  if  you’re  willing 
to  pay  for  it.  1999  or  2999 — it’s  no 
hair  off  my  back.  And,  unlike  my 
short-term  predictions,  any  trends  or 
events  occurring  more  than,  say,  150 
years  out,  ar e  guaranteed  to  happen, 
or  your  money  back  (unless  this 
cryogenics  business  is  successful,  in 
which  case  all  deals  are  off). 

Thing  Number  Two:  It  is  common 
knowledge  that  a.)  the  modern  histo¬ 
ry  of  this  country  is  best  reflected  in 
its  media  and  b.)  history  repeats  it¬ 
self.  Therefore,  at  Ezra  Poundcake’s 
Institute  for  Stuff  That  Hasn’t  Hap¬ 
pened  Yet,  we  base  all  our  predic¬ 
tions  on  an  exhaustive  analysis  of 
past  television  programs.  In  doing 
this,  I  have  chosen  to  focus  on  sit¬ 
coms,  both  because  I  believe  they 
are  the  truest  mirror  of  the  American 
soul  and  because  the  plots  are  easier 
to  follow.  (My  webmaster,  Jack-O,  in¬ 
formed  me  recently  that  Miami  Vice, 
starring  the  gruff,  yet  boyish  Don 
Johnson  and  the  brooding,  yet  spirit¬ 
ual  Phillip  Michael  Thomas  was  in 
fact  often  about  drugs!  I  suspect  that 
Jack-0  is  misinformed,  or  at  least  I 
am  fairly  certain  most  of  the  viewing 
audience  never  picked  that  up.  But 
you  can  see  why  I  feel  safer  talking 
about  Night  Court.) 

How  does  this  system  of  prognos¬ 
tication  work,  you  inquire?  I’ll  give 
you  a  for  instance:  Based  upon  the 
prevalence  in  the  ’60s  of  programs 
like  I  Dream  of  Jeannie,  Nanny  and 
the  Professor  and  Bewitched,  I  predict 
that  sometime  in  the  next  10  to  20 
years  people  will  begin  taking  more 
supernaturally  endowed  persons  into 
their  homes  in  the  role  of  domestic 
help  or  spouse.  (This  would,  to  some 
degree,  alleviate  the  illegal  alien 


problem  that  has  dogged  so  many 
public  figures  of  late.  In  fact,  the  re¬ 
cent  awarding  of  an  Emmy  to  Ray 
Walston,  who  portrayed  Uncle  Mar¬ 
tin— arguably  television’s  first  illegal 
alien — suggests  that  the  tide  is  al¬ 
ready  starting  to  turn.) 
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2010,  some  people  will  still 
be  bad.  Because  they  will  want 
more  money.” 

-NARSAI  T.,  AGE  9 


I  also  predict  that  the  democrati¬ 
zation  of  Eastern  Europe  and  mas¬ 
sive  cuts  in  domestic  defense  spend¬ 
ing  will  turn  out  to  be  relatively 
unimportant  developments.  Instead, 
the  most  significant  result  of  the  end 
of  the  Cold  War  will  be  that  the  mil¬ 
itary  becomes  a  more  fun  and  wacky 
place  in  which  to  serve,  as  our 
armed  forces  reinvent  themselves 
in  the  image  of  F.  Troop;  Gomer 
Pyle,  USMC;  McHale’s  Navy  and,  of 
course,  the  late,  great  Operation  Pet¬ 
ticoat.  Finally,  a  careful  study  of  such 
hayseed  hits  as  Green  Acres,  Hee- 
Haw  and  Petticoat  Junction  leaves 
me  confident  that,  even  as  farm  sub¬ 
sidies  shrink,  our  agricultural  com¬ 
munities  will  continue  to  prosper, 
supported  by  a  cadre  of  nutty,  yet 
lovable  townsfolk  who  will  keep 
sides  splitting  and  spirits  soaring. 

Of  course,  not  every  major  de¬ 
velopment  can  be  predicted  by 
watching  television.  As  any  fu¬ 
turist  worth  his  salt  will  tell  you, 
wild  guessing  plays  a  critical  role  as 
well.  Here  then  are  some  addition¬ 
al  glimpses  of  events  to  come,  on 
which  you  are  invited  to  bet,  if  not 
your  life,  at  least  your  company: 

■  The  miniaturization  trend  will  re¬ 
verse  itself,  and  the  health-care  sys¬ 
tem  will  become  unbearably  strained 
by  people  who  have  injured  them¬ 


selves  carrying  around  radios  the 
size  of  dumpsters. 

■  The  Food  and  Drug  Administration 
will  declare  Plasti-goop  a  vegetable. 

■  A  new  technology  paradigm — linty 
logic — will  enable  companies  to  cre¬ 
ate  smart  machines,  all  of  which  will 
work  like  clothes  dryers. 

■  Most  major  consulting  firms  will 
be  taken  over  by  cults  (this  is  al¬ 
ready  starting  to  happen). 

■  Hysteria  over  the  greenhouse 
effect  will  subside  as  people  realize 
that  greenhouses  are  really  very 
nice  places  where  you  can  see  pretty 
flowers  all  year  long. 

■  The  girl  from  Casper  and  The  Ad- 
dams  Family  movies  will  get  her 
own  series. 

From  just  these  few  examples,  it 
should  become  abundantly  clear 
what  advantages  you  will  accrue 
by  enlisting  myself  and  my  staff  of 
certified *  futurists  to  help  you  see 
what’s  down  the  road,  round  the 
bend,  over  the  horizon  and  up  the 
next  tree  for  your  organization. 
While  your  competitors  are  still 
fumbling  around  trying  to  solve 
their  customers’  problems,  you  can 
concentrate,  instead,  on  solving  the 
problems  of  your  customers’  great- 
great-great-grandchildren  (demo- 
graphically  defined  as  that  oh-so- 
desirable  group  of  minus-148  to 
minus-118-year-olds).  And  please, 
don’t  listen  to  all  those  so-called  vi¬ 
sionaries  who  go  around  proclaim¬ 
ing  that  “the  future  is  now”  and  sim¬ 
ilar  eyewash.  Trust  me,  the  future  is 
much,  much,  much  later.  We  haven’t 
even  seen  the  trailers.  QE1 

*AII  employees  have  been  certified  by  the  not-techni- 
cally-for-profit-but-not-ruling-anything-out-either 
International  Committee  of  Visionaries,  Futurists  and 
Really,  Really  Good  Guessers. 


Sir  (seer  in  residence)  Ezra  Pound¬ 
cake,  the  former  crossword  puzzle  edi¬ 
tor  at  TV  Guide,  is  president  of  Ezra 
Poundcake’s  Institute  for  Stuff  That 
Hasn ’t  Happened  Yet  and  the  intel¬ 
lectual  muscle  behind  Ezra  Pound¬ 
cake’s  Home  Page  for  Cybersavvy 
Business  People  (http://www.cio.com/ 
WebMaster/wmezrahome.html). 
Ezra’s  correspondence  is  handled  by  his 
longtime  amanuensis  and  scapegoat, 
Leigh  Buchanan  (buchanan@cio.com). 
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Stop  risk  in  its  tracks  when  deploying  mission- 
critical  applications,  with  Automated  Soft¬ 
ware  Quality  tools  from  Mercury  Interactive. 
Because  no  other  product  suite  tests,  bench¬ 
marks  and  tunes  GUI  clients,  middleware  and 
servers  better  than  ours.  No  surprise  then, 
that  41%  of  the  software  testing  tools  in  use 
today  wear  the  Mercury  Interactive  name.* 
When  we  say  this  stuff  works,  it  works.  Call 
today  for  our  new  Risk  Management  Kit  and 
find  out  for  yourself.  1-800-TEST 911 


DON'T  BUST  YOUR  HUMP 


MOVE 


TO  client/server 


REDUCE  THE  RISK 


TEST 


WITH  THE  LEADER 


Making  Client/Server  Work 
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Future  Shtick 


This  future  business  is  a  hell  of 
a  racket.  Imagine,  people  pay 
you  money  today  to  tell  them 
what’s  going  to  happen  to¬ 
morrow,  and  even  if  you’re 
wrong  they  can’t  take  it  back! 

I  got  this  from  my  old  friend  Arlo, 
until  recently  a  sprinkle  jockey  at 
Baskin-Robbins  and  now  a  consul¬ 
tant  to  several  Fortune  500  compa¬ 
nies.  Arlo  told  me  his  new  career 
started  with  an  epiphany  that  he 
had  when  a  customer  asked  him  a 
presumably  rhetorical,  yet  somehow 
powerfully  provocative  question: 
“How  many  more  damn  flavors  are 
they  going  to  come  up  with?”  “If  I 
could  tell  you  that,  my  friend,  I’d  be  a 
wealthy  man,”  replied  Arlo,  nodding 
(or  so  he  reports)  sagely.  The  next 
day  he  was  picking  his  hangnails  in 
the  offices  of  captains  of  industry. 

As  a  futurist,  Arlo  has  become  far 
more  influential  and  respected  than 
he  was  even  in  those  heady  days  at 
the  helm  of  the  shake  machine.  All  he 
has  to  do  is  let  fall  some  dire-sound¬ 
ing  nonsense  about  “the  impending 
techno-apocalypse”  or  “the  informa¬ 
tion  oligarchy  in  post-humanist  soci¬ 
ety”  and  legions  of  C-blank-Os  fall 
worshipfully  at  his  feet.  And  it’s  not 
as  though  he’s  had  to  develop  any 
extraordinary  insight  or  vi 
sion:  Most  of  the  reports 
he  writes  are  generated 
by  selecting  random 
passages  from  vol¬ 
umes  of  corporate 
haiku  (“Empowered 
teammate/The  wheel 
has  passed  to  us  but/ 

Not  to  reinvent”;  “0  free¬ 
dom  giver/Unbind  the 
chains  of  service/Down- 
sizing  is  love.”) 

Considering  how  little 
effort  Arlo  puts  into 
his  various  pronounce-  ^ 
ments,  the  payback  has 


Why  settle  for  the 
limited  knowledge 
afforded  by  short¬ 
term  business 
forecasts  when  you 
can  find  out  with 
absolute  certainty 
what  your  customers 
and  competitors  will 
be  doing  in  the  year 
3000  and  beyond? 


BY  EZRA  POUNDCAKE 


been  substantial.  His  first  book,  The 
Future  Is  Coming,  Duck!  and  the  fol¬ 
low-up  volume,  No,  Lower!  have  both 
been  on  The  New  York  Times  best¬ 
seller  list  almost  as  long  as  The  Disci¬ 
pline  of  Market  Leaders  (and  Arlo  has 
cooked  up  an  “I’ll-buy-2-million-of- 
yours-if-you’ll-buy-2-million-of-mine” 
deal  with  Treacy  and  Wiersema  that 
should  ensure  a  long  shelf  life  for 
all  three).  In  addition,  his  inspirational 
videotape  (“Que  Sera,  Sera — Not!”) 
has  been  hailed  by  Bill  Gates  as  “the 
thinking  man’s  Magic  8-Ball,”  and 
he  has  a  standing  invitation  from 
Newt  Gingrich  to  bed  down  on  the 
Speaker’s  rumpus-room  sofa  when¬ 
ever  he’s  in  Georgia.  Taken  together 
with  the  bucks  he  rakes  in  from  pub¬ 
lic-speaking  engagements — and 
he’s  pulling  down  the  same 
fees  as  such  luminaries  as 
Sargent  Shriver — all 
this  attention  has 
made  my  pal  Arlo  a 
wealthy  and  influen¬ 
tial  character.  Al¬ 
though  let  it  be  said 
that  he  remembers  his 
humble  roots  and  is  nev¬ 
er  too  busy  for  a  collegial 
game  of  miniature  golf  or 
a  tuna  melt  at  Friendly’s. 

~\T ow  as  my  loyal 
\  readers  know,  Ezra 
1  1  Poundcake  has  nev¬ 
er  been  one  to  let  a 
good  bandwagon  pass 
by  unjumped.  If  peo¬ 
ple  are  hungering  for 
a  window  into  the  fu¬ 
ture,  I  can  be  as  big  a 
pane  as  anybody!  The 
question  becomes,  what 
can  I  offer  that  the  Tof- 
flers  and  the  Saffos 
S'"  cannot — what  ir- 
replicable  wisdom, 
Continued  on  Page  94 
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Datawatch  Corporation 

234  Ballardvale  Street 
Wilmington,  MA  01887-9901 
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Please  send  me  a  FREE  Monarch  evaluation 
kit  which  includes  product  information,  a  demo 
disk  and  an  informative  White  Paper  entitled 
Report  Mining:  A  new  way  to  access  corporate 
information.  For  an  even  faster  response,  call 
1-800-445-3311  (508-988-9700  if  outside 
the  U.S.),  or  fax  this  card  to  508-988-0105. 


Name _ 

Title _ 

Company _ 

Address _ 

City  _  State  _ Zip 

Tel  Fax 


MONARCH.  The  fastest,  easiest  way  to  access  legacy  data. 


CI0951215B 


There  Are  Many  V^iysTo  Access 
Legacy  Data— 100,000 Monarch 
Users  Found  A  Shortcut. 


Chances  are,  someone  in  your  organization 
is  already  using  Monarch™  for  Windows  to  access 
legacy  data.  It's  one  of  those  applications  that 
comes  in  through  the  back  door  and  soon,  entire 
departments  are  using  it.  In  fact,  more  than 
100,000  copies  have  been  sold. 

Monarch  is  the  leading  product  in  an  emerging 
software  category  called  report  mining  systems. 

It  lets  PC  users  dig  information  out  of  spooled 
report  files.  Input  a  report  file  to  Monarch  and 
out  comes  live  data  that  users  can  query,  filter, 
analyze,  visualize,  and  export  to  other  applications. 

Monarch  offers  everything  you'd  expect  in  a 
state-of-the-art  business  intelligence  tool,  including 


DATA  WAREHOUSE  BUILDERS 
START  HERE 
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TOOL 

USERS 

START 
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EIS 

USERS 

START 
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drilling,  charting,  and  multi -dimensional  reporting  capabilities. 

What's  different  about  Monarch  is  its  ability  to  leverage  existing  reports  and  reporting  systems  as  a  source  for  data. 
You  don't  need  to  build  a  data  warehouse  or  deploy  special  middleware  technology.  Monarch  works 

l  ight  out  of  the  box.  That's  why  IS  managers  and  industry  analysts  are  embracing  Monarch 

as  a  breakthrough  data  access  product. 

Monarch  requires  no  reengineering  and  comple- 
Export  ments  whatever  comprehensive  information 


Analyze. 

Create  custom  reports  and 
anolyses  with  data  from 
the  original  report. 


Visualize. 

Create  charts  in  a 
variety  of  formats. 


Extract,  filter,  and  export 
doto  to  your  favorite  PC 
applications. 
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delivery  systems  are  ultimately  put  in 
place.  It  can  he  part  of  a  strategic  data 
access  solution,  or  simply  a  tactical 
measure  to  satisfy  data- hungry  PC 
users  who  want  immediate  results. 

Call  1-800-445-331 1  to  request  a 
FREE  Monarch  evaluation  kit,  includ¬ 
ing  demo  disk  and  mi  informative  White 
Paper  entitled  Report  Mining:  A  new 
way  to  access  corporate  information. 


Find. 

Use  Monarch's  FIND 
feature  to  locate 
information  fast. 


screen. 

Jump.  You  can  even  turn 
on  a  greenbar  display! 


Print. 

Print  selected  pages  and  save 
paper  because  you  print  only 
the  pages  you  need! 

Copy. 

Copy  and  paste  to  other  Windows  applications. 
Data  is  automatically  parsed  and  formatted 
so  it  arrives  in  the  opplicotion  ready  to  go! 


IDataiVatch 

234  Ballardvale  Street,  Wilmington,  MA  01887 
Tel:  (508)988-9700  Fax:  (508)988-0105 

DATWVVT’CI  1  is  a  NASDAQ  traded  company. 

National  Market:  l)\\(l  I 


NASDAQ 


Monarch  brings  existing  reports  on  line  and  lets  users  access  report  data.  It  works 
with  reports  produced  on  any  mainframe,  midrange,  client/server,  or  PC  system. 
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Nothing  beats  the  security,  flexibility  and 
reliability  of  a  modular  enterprise  hub. 


But  more  users  running  mission-critical 
applications  require  the  high-speed 
corner  iii  y  of  'he 


Leave  it  to  Cabletron,  the  pioneers  of 
smart  hub  technology ,  to  combine  the 
two  for  a  dyi: 
iagea 


CORPORATE  HEADQUARTERS: 
35  Industrial  Way 
Rochester,  NH  03867 
(603)  332-9400 
Internet:  http://www.ctron.com 


The  Complete  Networking  Solution™ 


